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1.  INTRODUCTION 


1.1  General.  This  test  report  is  being  prepared  under  Subcontract  No.  IXXX)-07  in 
accordance  with  Para.  4.1.9  of  the  Revised  Statement  of  Work  for  Task  #9  dated 
14  May  1991.  The  testing/analysis  is  part  of  an  effort  being  conducted  under  prime 
contract  No.  F30602-89-D-0100  for  Rome  Labs.  Modification  No.  06  (23  August  1991) 
incorporated  Delivery  Order  GOOOl  into  the  basic  subcontract  and  prov^ed  partial 
funding.  Modification  No.  07  (10  September  1991)  fully  funded  D/0  G(X)01. 
Additionally,  Hughes  Aircraft  Company  internally  funded  a  portion  of  the  effort  during 
the  4th  quarter  of  1991. 

The  project  schedule  is  shown  in  Figure  1.1-1. 

1.2  Since  1989,  Hughes  has  participated  on  a  Total  (^ality  Management  (TQM) 
panel  with  other  industry  and  government  representatives  to  attempt  to  resolve  some  of 
the  issues  concerning  how  to  demonstrate  high  reliability  (MTBFs  of  10,000  hours  or 
more)  on  procured  Air  Force  systems  without  incurring  excessive  costs  or  putting  a  drain 
on  personnel  resources.  The  panel  converged  on  a  step-stress  accelerated  life  testing 
(ALT)  approach  using  a  Bayesian  modeling  approach.  Hughes  Aircraft  was  tasked  to 
establish  a  relatively  short  term  step-stress  testing  method  and  conduct  the  testing  on 
seven  production  (fielded)  configuration  Receiver/Transmitter  (R/T)  modules. 

1.3  Applicable  Documents. 

1)  MIL-HDBK-217  Military  Handbook: 

Rev.  E  Reliability  Prediction  of  Electronic 

Equipment 

2)  CDRL 1003-001 A  R&D  Test  &  Acceptance  Plan 

FINAL 

1.4  Test  Objective.  The  objective  of  this  test  was  to  gather  data  for  incorporation  in  an 
overall  validation  study  of  the  ALT  approach  as  applied  to  electronic  units.  More 
specifically,  the  test  results  using  the  team-develop^  ALT  were  compared  with  actual 
Held  results.  This  activity  serves  as  one  of  three  model  validation  efforts  scheduled 
previously  by  the  team. 


2.  ACCELERATED  LIFE  TEST  (ALT)  SUMMARY 

2.1  Methodology.  Historical  data  on  the  test  article  fiom  both  airborne  and  ground 
environments  were  used  to  evaluate  the  ALT  approach.  Estimates  of  the  "prior" 
reliaUlity  of  the  unit  at  each  stress  step  for  both  environments  were  based  on 
MlL-HDBK-217  (ref.  1  above)  failure  rates  computed  at  a  benign  environment  adjusted 
fOT  the  appropriate  ccmipmiait  stress  ratios.  As  part  of  the  test  effort,  failed  components 
woe  analyz^  to  identify  failure  cause.  The  failure  causes  were  checked  to  determine 
whether  die  design  limits  of  the  unit  were  exceeded  or  whether  correlation,  if  any,  widi 
field  failure  modes  could  be  established. 

After  all  units  have  either  failed  or  survived  the  final  stress  step  (constituting  a  single 
pass),  an  estimate  was  generated  for  both  airtiome  and  ground  environments  to  compare 
with  the  ccHTeqxmding  estimates  using  historical  failure  data. 
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STEP-STRESS  TESTING  PROJECT 


The  test  items  are  residual  production  assets  consisting  of  seven  RA'  units,  hereafter 
referred  to  as  Unit(s)  Under  Test  (UUT).  The  units  are  production  configuration  identical 
to  fielded  units.  Additionally,  each  UUT  went  through  the  same  test  and  stress-screening 
as  a  production  spare  prior  to  being  subjected  to  the  step-stress  testing.  Each  UUT  was 
subjected  to  six  cycles  of  powered  and  monitored  temperature  cycling  at  the  next  higher 
assembly  level.  Afterwards,  each  unit  passed  test  at  the  next  higher  assembly  and  its  own 
unit  test  (ref.  2  above)  prior  to  being  declared  ready  for  step-stress  testing.  The  overall 
Step-Stress  Test  Flow  Diagram  is  shown  in  Figure  2.1-1. 

2.2  Test  Setup  and  Trial  Run.  A  trial  test  of  the  step-stress  testing  was  performed  on  a 
sample  unit  (not  a  UUT)  during  the  November  1991  time  frame.  The  information 
resulting  from  that  trial  test  is  contained  in  Appendix  B  and  consists  of  the  following: 

•  Text  of  Appendix  D  of  the  Test  Plan  (ref.  1  above).  Trial  Step-Stress  Test  Run 

•  Thermal  Evaluation  Test  Journal 

•  Thermal  Survey,  Data  Printout  and  Plots 

•  Test  Data  Sheets,  Performance  Monitoring 

•  Data  Reduction,  Tables  and  Plots 

•  Unit  ModiHcation  &  Equipment  Setup 

2.3  Conformal  Coating  Analysis.  Severe  discoloration  of  the  conformal  coating  was 
observed  on  the  UUT's  after  going  through  all  test  steps.  An  analysis  was  conducted 
following  testing  of  the  second  unit  to  determine  the  integrity  of  the  material;  the  results 
are  contained  in  Appendix  C. 

2.4  Test  Data/Results.  The  results  of  testing  the  seven  UUTs  is  as  follows: 

mn  EESIILIS 

1  Passed  all  steps 

2  Passed  all  steps 

3  Passed  all  steps 

4  Failed  at  Step  9 

5  Failed  at  Step  10 

6  Failed  at  Step  7 

7  Failed  at  Step  10 

The  detailed  test  data/results  are  contained  in  Appendix  D  and  consist  of  Step-Stress  Test 
Data  Sheets,  data  printouts,  temperature  plots,  thermal  log,  and  initial  Trouble  &  Failure 
Report  (if  applicable). 

2.5  Failure  Analysis.  The  detailed  failure  analyses  including  photographs  are  contained 
in  Appendix  E. 


3.  RELIABILITY  ANALYSIS 

3.1  Prediction  Methodology. 

3.1.1  Mn.-HDBK-217  Predictions.  Reliability  predictions  were  performed  by 
computing  and  combining  the  stress  failure  rates  of  all  the  electronic  components  in  the 
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Figure  2.1-1  Step-Stress  Test  Flow  Diagram 
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test  unit.  The  stress  failure  rates  were  determined  through  the  use  of  MIL-HDBK-217 
and  the  results  of  theimal  analyses  (provided  in  Appendix  B)  and  SPICE  electrical 
analyses.  The  thermal  and  electrical  stresses  (in  the  form  of  case  temperature,  voltage, 
current,  and  power)  were  combined  with  the  physical  characteristics  (e.g.  number  of  pins, 
technology)  and  manufacturing  features  (e.g.,  quality  level  of  screening  program)  of  each 
component  and  entered  into  the  applicable  MIL-HDBK-217  failure  rate  equation.  The 
equations  were  executed  using  a  spreadsheet  for  each  applied  voltage,  temperature,  and 
environmental  condition  under  study. 

3.1.1  Prediction  Ground  Rules  and  Assumption.  The  following  ground  rules  were  used  in 
calculating  component  failure  rates; 

1)  The  physical  characteristics  and  manufacturing  features  of  each  component 
were  determined  through  the  use  of  the  pan  list  included  on  the  test  article 
drawings  and  MIL-HDBK-217  tables. 

2)  Electrical  stress  ratios  were  computed  as  the  ratio  of  the  applied  stress  (as 
determined  by  the  electrical  circuit  analyses)  to  the  maximum  rating  according  to 
the  component  specification  (commercial  or  military  as  appropriate).  Stress  ratios 
of  less  than  1%  were  rounded  up  to  1%. 

3)  Discrete  R.F.  filter  failure  rates  were  derived  by  the  part  count  prediction 
method  (Section  5.2  of  MIL-HDBK-217)  because  there  was  insufficient  data 
available  to  perform  stress  based  failure  rate  predictions. 

4)  Inductive  device  (R.F.  coils  and  transformers)  failure  rates  were  extrapolated 
proportionately  to  wirewound  resistor  R3  in  the  Detector  module  beyond  Step  0. 
This  was  done  because  the  MIL-HDBK-217  inductive  device  failure  rate 
equations  were  not  applicable  to  the  range  of  test  temperatures. 

5)  The  quality  factors  for  internal  hybrid  components  were  equated  to  the  discrete 
components  used  in  the  test  article. 

6)  The  electrical  stress  ratios  for  internal  hybrid  components  were  assumed  to  be 
30%  (as  supplier  stress  analysis  was  not  available). 

7)  Measured  thermocouple  data  was  utilized  to  the  maximum  extent  possible. 

8)  The  temperatures  of  the  internal  hybrid  components  were  assumed  to  be  10 
degrees  Centigrade  above  the  hybrid  case  temperatures. 

9)  Discrete  components  were  assumed  to  have  case  temperatures  equal  to  the 
compartment  temperatures. 

10)  Thermocouple  data  was  extrapolated  for  steps  9  and  10  based  on  temperature 
differentials  above  the  chamber  temperature  at  step  8. 

11)  The  VCO  hybrid  case  temperature  was  assumed  to  be  20  degrees  Centigrade 
abwe  die  environmental  chamber  tenqjarature,  and  all  other  hyMds  10  degrees 
above,  based  chi  the  thermocouple  data. 
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3.1.2  Failure  Rate  Predicrion  Results.  Predictions  were  established  for  each  applied 
temperature  and  voltage  condition  under  study.  Predicted  component  failure  rate 
summaries  are  provide  in  Appendix  A,  showing  the  total  (for  the  entire  part  quantity) 
failure  rates  for  each  part  at  each  condition.  The  predicted  test  article  reliability  summary 
(Table  3. 1.2-1)  shows  predicted  failure  rates  and  Mean  Times  Between  Failures  (MTBF) 
at  each  stress  condition. 

Predictions  are  provided  for  the  following  conditions: 

-  25  degrees  Centigrade,  Ground  Benign  (Gb)  environment. 

-  25  degrees  Centigrade,  Ground  Fixed  (Gf)  environment. 

-  25  degrees  Centigrade,  Airborne  Inhabited  Cargo  (Aic)  environment. 

-  Steps  1  t^ugh  10,  the  temperature  and  voltage  conditions  defmed  in  the  main 
body  of  this  test  report,  in  a  Ground  Benign  (Gb)  environment. 


TABLE  3.2. 1-1  -  PREDICTED  TEST  ARTICLE  RELIABILITY  SUMMARY 


Failure  Rate 

MTBF 

Condition 

(per  mil.  hrs.) 

(Hours) 

25C,  Gb 

8.68 

115262 

25C,  Gf 

32.07 

31180 

25C,  Aic 

48.16 

20763 

StepO 

22.04 

45373 

Step  1 

24.80 

40325 

Step  2 

28.39 

35225 

Step  3 

32.07 

31177 

Step  4 

39.96 

25024 

Step  5 

48.48 

20628 

Step  6 

56.01 

17854 

Step? 

67.82 

14746 

Step  8 

84.93 

11774 

Step  9 

113.59 

8804 

Step  10 

144.63 

6914 
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3.2  Field  Estimates.  Field  failure  experience  for  July  of  1985  through  July  of  1989  was 
reviewed  and  it  was  determined  that  there  had  been  four  (4)  failures  of  the  test  article. 
Field  operating  experience  for  July  of  1985  through  June  of  1988  was  obtained,  which 
was  then  extrapolated  through  July  of  1989.  The  equipment  operating  hours  and  failure 
data  experience  were  then  used  to  determine  the  observed  MTBF  in  each  field 
environment  as  summarized  below; 


Airborne 

Ground 

Environment 

Environment 

Operating  Hours  13,200 

86,800 

Failures  2  (a,b) 

2(b,c) 

Observed  MTBF  6600 

43,400 

Failure  description; 

a)  Replaced  R40  and  U3  in  the  detector. 

b)  Failed  fault  isolation  test,  no  repair  data. 

c)  Fractured  solder  joints. 
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APPENDIX  A 


Reliability  Predictions 


APPENDIX  A 


Reliability  Abbreviations 


Gf  -  Ground  Fixed  Environment 

Aic  -  Airborne  Inhabited  Cargo  Environment 

Step  -  Temperature  and  voltage  conditions  as 
defined  in  main  body  of  test  plan 


REF  DES  -  Reference  Designator  (Circuit  Symbol) 
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APPENDIX  D.  TRIAL  STEP-STRESS  TEST  RUN 


1.1  General.  This  Appendix  D  is  prepared  to  fulfill  the  requirements  for  addition 
details  specified  within  the  body  of  text  comprising  the  R  &  D  Test  &  Acceptance  Plan. 
The  information  contained  herein  is  required  for  performing  the  Step-Stress  test  and 
constitutes  an  integral  part  of  the  test  plan. 

1.2  Scope.  Appendix  D  completes  the  specification  of  test  requirements  and  test 
procedures  needed  for  implementation  of  the  Step-Stress  test  plan.  Provided  in  this 
Appendix  are  specific  values  requires  by  the  test  plan  and  which  were  previously 
unknown  when  drafted.  A  trial  Step-Stress  test  run  was  conducted  using  a  sample  unit 
similar  to  those  which  will  undergo  the  formal  testing.  Data  accumulated  and 
observations  made  dining  the  course  of  the  trial  test  run  serve  as  the  basis  for  all 
determinations  and  limitations  represented  herein.  The  investigation  conducted  by  trial 
testing  focused  upon  the  following  three  topics  of  test  implementation  and  are 
elaborated  upon  in  subsequent  paragraphs  of  this  Appendix: 

A)  The  thermal  chamber  temperature  setting  for  each  step  of  the  Step-Stress  test 
required  to  obtain  the  Step-Stress  levels  specified  for  component  temperature.  The 
temperature  differentiak  and/or  tolerances  characterizing  the  thermal  chamber, 
UUT  ambient  air,  and  component/compartment  air. 

B)  The  contribution  to  component/compartment  air  temperature  as  a  result  of  the 
supply  voltage  stress  levels  increasing  component  power  dissipation  and  heat 
generated.  Increased  confidence  of  supply  voltage  Step-Stress  levels  to  accelerate 
UUT  stress  and  effects  upon  UUT  performance  or  limitations  on  design. 

C)  The  criteria  and  tolerances  required  to  obtain  environmental  equilibrium  of  the 
UUT  at  each  step  of  the  Step-Stress  test  The  thermal  ramp  rate  and  UUT  stability 
to  achieve  dwell  at  Step-Stress  Level.  The  relationship  between  chamber/UUT 
ambient  air  and  UUT  chassis  flange  thermocouple  readings. 

O  Trial  Test  Sample  Unit  Defined.  The  trial  test  sample  unit  is  similar  in  form,  fit  and 
function  to  the  seven  production  (fielded)  R/T  modules  assigned  for  formal  Step-Stress 
testing  per  this  test  plan.  The  sample  unit ,  identified  as  MSN  349,  was  of  a  part 
number-lOO  configuration,  which  has  been  superseded  through  production  upgrades, 
retrofit  and  stress  screening  process  to  the  current  part  number-103  configuration  now 
fielded.  The  primary  differences  between  the  -100  and  -103  configurations  of  the  same 


part  number,  and  limitations  on  test  data  results  within  the  scope  of  this  Appendix,  are 
listed  below: 

A)  Design  changes:  The  design  and  processes  changes  which  have  evolved  since  the 
initial  -100  version  to  the  currently  fielded  -103  unit  are  as  follows: 

All  carbon  composition  resistors  (RCR-type)  used  on  the  -100  imit  were  upgraded  to 
metal  film  resistors  (RLR-type)  on  the  current  -103  version.  The  RLR-type  resistors 
improve  temperature  and  humidity  stability  and  have  greater  reliability.  This  should 
have  no  impact  on  the  average  temperatures  measured  within  the  UUT. 

The  voltage  controlled  oscillator  (VCO)  hybrid  on  the  -100  unit’s  Synthesizer  card 
represents  the  greatest  variation  between  the  two  configurations.  The  -100  unit’s 
VCO  has  a  greater  operating  frequency  range  than  the  -103  version  hybrid,  and  was 
initially  designed  to  accommodate  a  variety  of  circuit  applications.  The  -103  version 
VCO  hybrid  improves  RF  operation  over  a  smaller  frequency  range.  Specified 
temperature  extremes  and  power  requirements  remain  similar  between  the  two  part 
versions,  however,  the  internal  layout  and  assembly  processes  of  each  VCO  may  be 
different.  The  LC-circuit  elements  to  the  control  voltage  input  of  the  VCO  have 
also  been  changed  to  accommodate  the  VCO’s  configuration. 

The  -103  unit  Synthesizer  incorporates  a  part  change  for  transistor  Q9  which  was 
overstressed  imder  the  -100  version.  The  -100  employed  Q9  was  stressed  under 
normal  operating  conditions  and  therefore  can  represent  a  worst  case  condition  for 
this  test.  Also,  zener  diode  CR5  was  upgraded  on  the  -103  unit  to  a  better-than  part 
to  improve  ramp  discharge.  No  impact  is  anticipated  upon  temperatures  measured. 

The  -100  Detector  card  lacks  the  two  decibel  (2-dB)  resistive  pi-attenuator  at  each 
synthesized  signal  input.  These  attenuators  are  included  in  the  -103  design  and  were 
required  to  improve  RF  impedance  matching  with  the  next  assembly.  This  absence 
was  overcome  for  the  -100  trial  test  run  by  providing  this  RF  attenuation  externally. 
Heat  generated  by  the  resistive  attenuators  are  minute. 

Also  noteworthy  is  the  variations  in  custom  hybrid  packaging  found  upon  visual 
inspection  of  either  -100  or  -103  units.  A  specific  part  may  have  one  of  three  typical 
packages  employing  hermetic  seals  by  soldering  or  welding  of  the  cover  to  the 
header.  Covers  and  headers  may  vary  in  mass,  plating,  and  surface  area.  The  lower 
profile  packages  with  welded  seals  are  more  prevalent  on  the  -103  version  units 
since  they  represent  the  latest  in  packaging  design.  However,  all  packaging 
techniques  can  be  utilized  in  the  current  assembly. 
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B)  Conformal  coating:  The  cards  of  the  -100  are  not  conformally  coated.  The 
polyurethane  coating  aj)plied  to  -103  units  will  impede  convection  of  component 
heat  to  the  compartment  air  and  therefore  the  majority  of  heat  transfer  will  be 
primarily  conduction  to  the  carcf  s  ground  plain  and  chassis.  Although  this  affects 
the  process  by  which  heat  will  be  transferred,  this  should  not  pose  a  significant 
increase  in  compartment  air  temperature  and  should  assist  in  a  more  uniform 
distribution  of  heat  throughout  the  compartment. 

C)  Strew  screening:  The  sample  unit  (-100)  lacks  the  stress  screening  for  powered  and 
monitored  thermal  cycling  and  unpowered  random  vibration.  The  current  units 
(-103  configuration)  undergo  the  stress  screening  process  intended  to  seek  out 
failures  in  parts  and  workmanship  and  prove  unit  reliability.  The  lack  of  stress 
screening  of  the  -100  used  did  not  impact  the  trial  test  as  defined  in  the  Scope  of  this 
Appendix. 

2.  Trial  Test  Run.  A  trial  test  run  utilizing  the  Step-Stress  test  plan  was  conducted  upon 
a  part  number-100  sample  unit,  MSN  349,  on  25  November  through  27  November  1991, 
with  additional  testing  on  17  December  1991.  Each  of  the  four  days  of  testing  were 
conducted  by  the  design  engineer  and  environmental  engineer,  and  concentrated  upon 
those  topics  listed  in  the  Scope  of  paragraph  1.2  above.  The  objective  of  the  trial  test 
run  was  to  measure  parameters  to  aid  writing  of  the  test  plan.  An  investigative 
approach  was  used  and  deviations  from  the  test  plan  and  test  profile  were  required  to 
repeat  measurements,  or  proof  concepts.  This  trial  test  run  was  not  intended  to  provide 
data  sufficient  for  formal  validation  of  the  Step-Stress  test  method  or  ALT  approach. 
The  following  paragraphs  represent  the  culmination  of  the  trial  test  run  and  the  specific 
values  affecting  test  implementation  required  for  this  test  plan.  Justifications  are 
provided  for  values  derived  from  the  test  data,  with  test  data  provided  as  required  to 
demonstrate  the  concept  or  result.  All  raw  data  including  temperature  printouts,  plots, 
test  data  sheets,  observations,  photographs,  drawings,  data  analyses  and  notes  generated 
through  this  trial  test  run  will  be  collected  and  filed  by  the  design  engineer  in  an 
Engineering  Notebook. 

2.1  Step-Stress  Test  Requirements.  The  following  establishes  requirements  for 
inclusion  in  the  Step-Stress  test  plan: 

2.1.1  Temperature  and  Supply  Voltage  Stresses.  Table  D-1  provides  the  calibrated 
chamber  setting  at  each  Step-Stress  level  to  achieve  the  required  component 
temperature  stress.  The  byproduct  of  voltage  stress  has  been  removed.  In  addition,  the 
accuracy  of  the  particular  thermal  chamber  used  (HAC  ID#  H-B07567)  has  been 
factored  in  to  these  established  settings.  Table  D-1  will  be  used  throughout  the  Step- 
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chamber  identified  above.  A  discussion  of  technical  approach  and  data  analysis 
follows. 


TABLE  D-1:  STEP-STRESS  LEVEL  CHAMBER  SETTINGS 


STEP 

COMPONENT 

CALIBRATED 

STRESS 

TEMPERATURE 

CHAMBER 

LEVEL 

STRESS 

SETTING 

(Xi 

(*o _ 

0 

70 

+  61 

1 

+  78 

+  69 

2 

•f  86 

+  T1 

3 

*  94 

+  85 

4 

•fl02 

+  94 

5 

+  110 

+  102 

6 

+  118 

+  111 

7 

+  126 

+  119 

8 

+  134 

+  127 

9 

+  142 

+  135 

10 

+  150 

+  143 

As  stated  in  the  Step-Stress  test  plan  paragraph  2.2.1,  a  distinction  was  made  between 
the  temperature  a  component  sees  versus  the  temperature  the  UUT  sees.  The  thermal 
chamber  is  set  to  maintain  the  UUT  at  a  constant  temperature  for  each  Step-Stress 
level.  The  air  temperature  within  the  chassis’  compartments,  which  the  components 
experience,  will  be  greater  than  the  air  surrounding  the  UUT,  i.e.,  the  temperature  to 
which  the  chamber  is  set.  Component  temperature  has  been  established  as  the  baseline 
for  determination  of  chamber  setting. 

The  effects  of  increased  supply  voltage  stress  upon  the  UUT  were  found  to  be  a 
measurable  contributor  to  the  air  temperature  through  additional  component  heat 
dissipation  within  the  chassis’  compartments.  An  effort  was  required  to  quantify  the 
thermal  effects  due  to  each  incremental  increases  in  voltage  stress  so  that  a  clear 
distinction  between  stress  environments  (temperature  stress  or  supply  voltage  stress) 
could  be  drawn.  In  other  words,  the  two  stress  environments  should  be  maintained  as 
independent.  In  determining  the  component  stress  level  due  solely  to  temperature 
stress,  the  thermal  byproduct  of  voltage  stress  had  to  be  cancelled  out  in  determining  a 
proper  chamber  setting. 

Figure  D-1  shows  the  locations  and  identifles  the  thermocouples  affixed  to  the  trial  test 
unit  For  this  discussion  only  thermocouples  TC2  (chamber’s  UUT  ambient  air),  TCI 
(UUT  chassis  flange),  TC3  (A3  component’s  compartment  air),  TC4  ( A4  component’s 
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compartment  air),  and  TC5  (A2  component’s  compartment  air)  are  being  addressed. 
Thermocouples  TC3,  TC4,  and  TC5  are  suspended  above  the  components  at  the  center 
of  each  compartment  to  record  the  ambient  air.  The  remaining  nine  thermocouples 
served  to  provide  case  temperature  data  which  was  used  to  evaluate  stability  criteria 
(paragraph  2.1.2  of  this  Appendix)  and  for  use  in  reliability  predictions  of  Appendix  E. 

The  data  measured  during  each  stress  level  dwell  are  summarized  in  Table  D-2  and 
Table  D-3.  Table  D-2  covers  temperature  data  for  cases  where  the  temperature  stress 
was  changed  to  various  Levels,  n,  while  leaving  the  voltage  stress  at  a  constant  nominal 
value  (Level  0).  Table  D-3  applies  to  those  cases  where  both  temperature  and  voltage 
stresses  were  changes  to  the  same  stress  Levels,  n/n.  Raw  data  used  in  computations 
are  in  the  form  of  computer  printouts  taken  every  4  or  5-minutes  from  the  thermo¬ 
couple  readings.  The  plots  of  the  thermocouple  readings  every  1-minute  for  each  day  of 
the  trial  run  are  provided  by  Figure  D-2  through  Figure  D-5. 

In  Table  D-2  and  D-3,  the  average  component’s  compartment  air  temperature,  Temp,  has 
been  computed  by  averaging  the  data  points  of  the  suspended  compartment  thermo¬ 
couples  (TC3,  TC4,  and  TC5)  with  the  unit  at  dwell  (environmental  equilibrium).  Temp 
is  used  to  compute  the  calibrated  chamber  setting,  Tset,  required  to  achieve  a  desired 
component  stress  level,  Tcsl,  for  each  incremental  step  of  the  Step-Stress  profile.  With 
no  voltage  stress  applied  the  equation  can  be  simplified  (see  Table  D-2).  To  adjust  the 
original  trial  test  chamber  setting,  Tse^  to  the  proper  calibrated  Tset  we  need  only 
determine  the  difference  between  the  measured  data.  Temp,  and  the  desired  stress  level, 
Tcsl  and  add  accordingly: 

Tset  =  Tset  +  (Tcsl  -  Temp)  for  case  without  voltage  stress. 

One  resultant  of  the  case  without  voltage  stress  is  the  constant  that  exists  for  any 
temperature  level.  The  difference  between  the  measured  UUT  ambient  air 
temperature,  T«nb,  and  the  averaged  component’s  compartment  temperatures.  Temp,  is  a 
constant  10.1  °C.  Knowing  this,  we  can  find  the  contribution  voltage  stress  has  in 
increasing  the  average  compartment  air  temperature.  From  Table  D-3  we  discover  that 
at  any  stress  Level  n,  where  voltage  and  temperature  stresses  are  at  their  designated 
Step-Stress  Test  Level  per  Table  23-1,  that  the  heat  generated  by  the  components  (due 
to  voltage  stress)  is  0.6  °C  times  the  stress  Level  n. 

The  trial  test  run  on  the  sample  UUT  was  only  conducted  through  to  stress  Level  8.  In 
the  course  of  Day  4  testing,  Ae  unit  experienced  failure  of  the  A2  Synthesizer  (J5)  RF 
power  ou^t  at  stress  Level  6  without  voltage  stress  applied.  No  noticeable  effect  upon 
average  compartment  temperature  was  observed  so  testing  continued  to  the  end  of  the 
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FIGURE  D-1 :  UUT  THERMOCOUPLE  LOCATIONS 
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TABLE  0-2:  TEMPERATURE  STRESS  LEVEL  DATA  WITHOUT  VOLTAGE  STRESS  (n  /  0) 


D-7 


009 


'SET 


DAY  2 


TEMPERATURE  TRANSITION  SURVEY  MSN:  -100/  347 


I 


inutes] 


work  day.  The  calibrated  chamber  setting  for  Levels  9  and  10  of  Table  D-1  were 
obtained  by  extrapolating  from  a  graph  of  the  previously  determined  values. 

2.12  Environmental  Equilibrium.  Environmental  equilibrium  is  achieved  when  the 
UUT  components  have  realized  the  changes  due  to  stepping  of  the  ambient  air  temp¬ 
erature  and  voltage  stresses,  and  have  reached  steady-state  operation  at  the  new  level. 
Equilibrium  has  been  defined  as  ^  2  <<:  change  over  a  1-hour  period  (^0.5  °C  in  15- 
minutes)  for  the  UUT  components.  To  determine  equilibrium,  the  environmental 
engineer  monitored  thermocouple  measurements  at  the  locations  depicted  in  Figure 
D-1,  and  recorded  their  values  throughout  each  test  run.  Figures  D-2  through  D-5  show 
those  thermocouples  plotted  during  the  trial  test.  The  remaining  thermocouple  data 
and  plots  (not  shown)  are  filed  in  the  Engineering  Notebook.  The  engineer  utilized  the 
trial  test  data  in  achieving  the  thermal  ramp  rate  and  in  determining  the  stabilization 
time  necessary  to  reach  equilibrium  prior  to  beginning  of  dwell  at  the  new  stress  level. 
The  resultant  of  this  engineer’s  effort  provides  the  basis  for  thermal  criteria  which  will 
be  used  to  conduct  the  Step-Stress  testing  of  the  seven  production  (fielded)  R/T 
modules  using  the  designated  thermal  chamber,  HAC  ID#  H-B07567. 

The  chamber  air  temperature,  without  external  control,  will  inherently  ramp  at  about 
3  °C/minute.  For  a  step-stress  increase  of  8  °C,  the  effects  upon  the  component’s 
compartment  air  was  a  ramp  rate  less  than  the  2  °C/minute  criteria  specified  in  the  Test 
Plan.  Figure  D-6,  starting  at  transition  time  zero,  shows  that  both  UUT  chassis  flange 
and  compartment  air  temperatures  lag  the  chamber  air;  and  are  far  less  than  what  can 
be  considered  thermal  shock  per  MIL-STD-202  or  MIL-STD-810  (air  temperature). 

The  condition  of  s.2  °C/minute,  as  experienced  by  the  components,  remained  true  for 
both  increasing  and  decreasing  stepped  transitions;  and  could  easily  accommodate 
single  chamber  air  steps  of  24  ®C  without  using  the  chamber’s  programmable  controller. 
This  allows  the  test  operator  to  use  the  chamber  manual  mode  (see  paragraph  23.1  of 
this  Appendix)  for  decreasing  the  chamber  setting  when  verification  of  an  anomaly  is 
warranted  per  paragraph  2.42  of  the  Step-Stress  Test  Plan. 

As  shown  in  Figure  D-6,  sufficient  time  must  be  afforded  to  the  UUT  to  undergo  the 
transition  to  the  next  Step-Stress  level,  and  achieve  equilibrium.  This  stabilization  time 
is  based  upon  the  ramp  rate  and  transition  step  size,  and  as  determined  by  the  thermal 
chamber  and  UUT  response.  The  UUT  required  at  least  20-minutes  to  reach  90% 
component  stability;  with  100%  component  stability  obtained  within  40  to  60-minutes. 
In  the  Step-Stress  testing  of  the  seven  production  (fielded)  R/T  modules  the  stress 
levels  will  be  controlled  at  increments  of  8  ®C  (temperature)  and  02  Vdc/03  Vdc  (5 
and  15  supply  voltages,  respectively)  with  each  transition  preceded  by  the  prior  step’s 
1-hour  dwell.  Thirty  (30)  minutes  has  therefore,  been  allotted  as  sufficient  component 
stabilization  time  from  the  outset  of  transition  to  the  beginning  of  the  next  dwell  period. 


MIL  STD  202F  Thermal  Shock  *  UUT  Chamber  Air 


During  Step-Stress  testing  the  UUT  ambient  air  temperature  of  the  chamber  and  the 
UUT  chassis  flange  temperature  will  be  plotted.  The  UUT  component  and 
compartment  ambient  air  temperatures  track  the  UUT  chassis  flange.  This  flange 
response  can  be  used  to  determine  the  stability  of  the  UUT  for  cases  where  greater 
transitions  are  necessitated  by  the  Step-Stress  Test  Profile  of  Figure  23-1  (ie.,  room 
ambient  to  Level  0,  Level  10  to  Level  0  and  room  ambient). 

22  UUT  Limitations  At  Test.  A  limitation  on  the  performance  of  the  UUT  was 
encountered  on  the  first  day  of  the  trial  test  run.  The  following  documents  the  event 
which  led  to  modification  of  the  UUT  for  subsequent  Step-Stress  testing. 

On  Day  1  of  the  trial  test  an  anomaly  occurred  with  the  UUTs  Detector  card,  A4.  At 
an  A4  compartment  temperature  of  +68  ®C  the  digital  output  bits  railed  to  their 
positive  offset  indicating  a  problem  with  the  -5  volt  offset  voltage,  and  subsequently  the 
-15  Vdc  line  from  which  it  is  derived.  No  short  circuits  or  increase  in  supply  currents 
were  indicated  on  the  power  supply  meter.  After  completing  Level  0  and  Level  1 
excursions  for  the  day,  the  unit  was  returned  to  room  temperature  where  the  problem 
had  ceased  and  Detector  operation  had  returned  to  normal. 

Upon  inspection  of  the  UUT,  it  was  noted  that  the  wirewound  2-watt  (at  +25  °C) 
resistor  R4  had  been  extremely  hot  showing  scorch  marks  on  itself,  the  zener  diode 
VRl,  the  printed  wiring  board,  and  the  tantalum  capacitor  C4  beside  it.  In  addition,  the 
thermocouple  wire  for  TC8  which  was  routed  above  R4  had  singed  insulation, 
explaining  the  overload  condition  recorded  for  TC8.  TC8  was  inspected  with  no  breaks 
in  insulation  found,  therefore  ruling  out  the  possibility  that  the  wires  had  caused  a  short 
circuit.  TC8  was  used  for  the  remainder  of  the  three  days  of  trial  testing. 

The  -5  volts  is  derived  from  the  -15  Vdc  supply  line  using  a  series  93.1  ohm  pwwer 
resistor  R4  and  5.1  volt  zener  diode  VRl.  The  resistor  should  typically  operate  at 
1-watt,  or  50%  of  its  capacity.  MIL-HDBK-217  Table  5.1.6.4-8  and  MIL-R-39007 
Figure  6  (RWR80-type  resistor)  indicates  that  temperatures  up  to  + 150  ®C  are 
applicable  for  this  percentage  of  rated  power.  The  temperature  of  R4  &  VRl  were 
measured  Day  1  with  a  spare  thermocouple  inside  the  chamber  with  the  UUT  cover 
removed.  The  chamber  air  was  measured  at  +33  °C  (TC2).  R4  was  found  to  be  35  ®C 
hotter  than  the  chamber  air,  with  VRl  18  ®C  warmer. 

It  is  possible  that  with  the  covered  UUT  A4  compartment  temperature  at  +68  ®C,  that 
the  resistor  R4  temperature  was  upwards  of  + 100  °C,  but  still  within  rating.  Through 
convection  of  heat  to  the  surroundings,  R4  effectively  heated  up  the  adjacent  zener 
diode  VRl  and  thermally  causing  it  to  cease  normal  operation.  The  scorching  of 
adjacent  surroundings  is  a  supporting  observation.  On  conformally  coated  A4  Detector 
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cards  the  design  engineer  has  also  observed  scorching  of  the  conformal  coating  in  direct 
contact  with  the  power  resistor  A4  in  the  past,  but  has  never  encountered  a  failure  at 
specified  operating  temperature.  The  conformal  coating  may  impede  the  convection  of 
heat  to  VRl  and  provide  heat  transfer  by  conduction  to  the  card’s  ground  plain  thus 
alleviating  this  thermal  shut-down  effect  as  observed  in  the  trial  test  run. 

The  trial  testing  for  the  remaining  three  days  proceeded  with  a  modification  to  the 
sample  unit.  Resistor  R4  and  zener  diode  VRl  were  removed  entirely  from  the  circuit 
and  an  external  -5.1  Vdc  auxiliary  supply  was  used  to  provide  the  necessary  regulated 
fixed  voltage  to  the  circuitry. 

On  3  December  1991  this  event  was  discussed  at  the  technical  interchange  meeting  of 
the  joint  industry/govemment  Process  Action  Team.  Through  our  discussion  a 
compromise  was  reached  which  would  allow  removal  of  the  "weak  link"  created  by 
thermal  effects  of  R4  and  VRl  which  could  dominate  and  obscure  the  Detector 
operation  at  increasing  Step-Stress  levels  beyond  the  UUTs  maximum  operating 
specification.  The  compromise  required  that  only  the  R4/VR1  produced  output  could 
be  isolated  from  the  circuit  and  that  it  must  be  monitored  across  a  suitable  external  load 
resistor.  This  gives  a  comparable  operating  environment  to  R4  and  VRl.  The 
dependent  circuitry  will  then  be  supplied  by  an  external  -5  volt  auxiliary  supply  in 
substitution  for  the  R4/VR1  output.  The  dependent  circuitry  would  be  considered  as 
being  driven  by  a  regulated  source  allowing  the  auxiliary  supply  to  be  fixed  at  a  constant 
-5  Vdc  throughout  the  test. 

2.2.1  Pretest  Conditioning-UUT  Modification.  Modification  of  the  Detector  card’s 
R4/VR1  circuitry  on  each  UUT  prior  to  test  is  detailed  in  the  Rework/Modification 
Planning  which  follows.  Prior  to  applying  power  to  the  UUT,  the  modification  should 
be  visually  inspected  and  continuity  tested.  Provided  in  paragraph  23  of  this  Appendix 
are  the  test  setup,  test  procedure,  and  supplemental  data  sheet  to  be  used  in  association 
with  the  modification  for  UUT  Step-Stress  testing. 

23  Test  Setup  &  Procedures.  The  following  establishes  the  requirements  for  test  setup 
and  procedures  necessary  for  utilizing  the  special  test  box  as  shown  set  up  in  Figure  D-7. 
The  test  box  allows  measurement  of  supply  currents  and  a  supplemental  test  for  the 
UUT  modification  as  follows: 

A)  To  monitor  and  then  measure  the  UUTs  supply  currents  at  dwell  utilize  the  test 
points  provided  on  the  special  test  box.  The  test  points  are  connected  across  each 
voltage  sui^lies  0.1  ohm  sense  resistor,  allowing  current  to  be  measured  with  a 
voltmeter.  The  voltage  reading  taken  must  be  multiplied  by  10  (as  instructed  on  the 
test  box)  to  convert  to  the  proper  milliampere  (mA)  reading. 
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r  At  mniij-  following  moo  wal  be  ferformeo  from  tne  component  side  of  the 

I  iwn.  ^  OETECTOR  CCA  F/N  — ^WTTHOUT  REMOVING  THE  CCA  FROM  THE  CHASSIS. 


REMOVEASSEMBLYCa/ERANOSAVEHAROWAAE.  READ  CAUTION  ABOVE.  _ 
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FIGURE  0-7:  SPECIAL  TEST  BOX  SETUP 


B)  The  load  resistor  for  the  R4/VR1  output  modification  to  the  UUT  (paragraph  2,2 
of  this  Appendix)  is  also  provided  by  this  test  box.  The  current  requirements  of  the 
dependent  circuitry  was  measured  on  the  sample  unit  using  an  auxiliary  -S.l  Vdc 
supply.  A  91  ohm  load  resistor  is  serving  as  the  load.  A  Supplemental  Step-Stress 
Test  Data  Sheet  is  supplied  in  this  Appendix  D,  and  is  used  to  record  the  R4/VR1 
voltage  across  this  load  at  each  Step-Stress  level  test.  An  auxiliary  supply  connected 
to  the  test  box  provides  the  regulated  voltage  to  the  dependent  circuitry.  The 
auxiliary  supply  is  to  be  fixed  at  a  constant  -5.1  Vdc  throughout  the  test. 

23.1  Chamber  Programming  Guide  &  Profile.  Control  of  the  UUTs  thermal 
environment  is  provided  by  utilizing  the  programmable  functions  of  the  thermal 
chamber.  Model  S-4  with  Model  2800  controller.  Included  in  this  Appendix  is  a  two 
page  Chamber  Programming  Guide  and  Chamber  Program  Profile  providing  the 
operating  instructions  and  programs  for  the  chamber. 

Program  #1  takes  the  UUT  from  room  temperature  up  to  the  starting  point  for  the  test, 
Step-Stress  Level  0.  The  test  operator  is  allowed  a  maximum  of  2-hours  at  Interval  2  to 
verify  the  test  setup,  voltage  stress  settings,  and  assure  UUT  thermal  stabilization  prior 
to  proceeding  to  Program  #2  and  beginning  the  Step-Stress  testing. 

Program  #2  is  used  to  conduct  the  Step-Stress  test,  establishing  the  calibrated  chamber 
setting,  transition  rate,  and  stabilization/dwell  times  for  each  Step-Stress  Level  for  the 
duration  of  the  test.  The  program  begins  with  the  1-hour  dwell  at  Level  0  where  testing 
per  Test  Plan  paragraph  2.6  commences.  The  program  continues  with  a  1-minute 
transition  Interval  to  the  next  Level  and  is  maintained  for  1-hour  29-minute  at  that 
Level.  The  UUT  experiences  a  ^2  ®C/mmute  ramp,  shall  be  allowed  30-minutes 
stabilization  time  by  the  tester,  and  UUT  testing  during  the  remaining  1-hour  dwell. 
Program  #2  continues  automatically  through  to  Level  10. 

Manual  mode  operation  is  required  for  failure  verification  of  an  anomaly  requiring 
interruption  of  Program  #2  to  return  to  the  previous  Step-Stress  Level  per  Test  Plan 
paragraph  2.43.  Manual  mode  operating  instructions  are  provided  in  the  Chamber 
Programming  Guide.  If  the  anomaly  cannot  be  substantiated,  the  operator  selects  the 
Program  #2  Interval  of  the  next  Step-Stress  level  after  the  Step-Stress  level  where  the 
non-confirmed  failure  originated.  The  even-numbered  Intervals  provide  these 
transitions  using  the  operating  instructions  in  the  Programming  Guide. 

Program  #3  is  used  to  return  the  UUT  to  Level  0  for  retest  upon  verification  of  a 
failure  during  the  Step-Stress  test  Program  #3  Interval  3  will  return  the  UUT  to  room 
temperature  as  will  Program  #4. 
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Data  Recorder 
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FIGURE  D-1:  UUT  THERMOCOUPLE  LOCATIONS 
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A21SYNTHESIZER  1;  A3=SYMTHE3IZER  2;  A4»OUAL  DETECTOR  OF  DETECTOR  1  (LEFT)  A  DETECTOR  2  (RIOHT). 
TC11  THRU  TCI  5  WERE  NOT  USED. 
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17 

27.2 

de3_C 

ch- 

19 

27.9 

dsB-C 

c  h  * 

19 

27.9 

deB_C 

EXP  ei--SCftN  129— n-2S19  46'2S 
^^Thernal  Survey /flualer* 

ch’  01  25. ^  dea_C 

eh-  92  25,2  des_C 

sh-  93  25,5  das-C 

eh-  0^  27.0  des_C 

ch-  95  22.1  dB8_C 

sh-  06  22.1  daa_C 

ch-  97  26.9  dea_C 

eh-  00  22.3  daO-C 

ch-  09  22.5  d®s_C 

eh-  10  23.3  d9a_C 

eh-  11  22.1  dsa_C 

eh-  12  22.3  riea.C 

eh-  13  22.3  d«g_C 

eh-  11  22,1  dcB_C 

ch-  IS  22.1  d«B_C  . 

eh-  16  26.5  d«a_C 

eh-  17  26.7  d«a_C 

eh-  10  26. S  deg^C 

eh-  19  27.1  dea_C 
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EXPei— SChN  135— lJ-2E-29-9r2E: 
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ch* 

91 

27.2 

ch* 

91 

27. 1 

deg  C 

ch* 

92 

25. 2 

dBB_C 

eh* 

92 

25.2 

d9S_C 

eh* 

93 

27.1 

deB_C 

ch* 

93 

25.7 

daB_C 

ch* 

91 

29.7 

d8g_C 

sh* 

91 

28.3 

dag_C 

ch* 

95 

22.2 

daB_C 

’ch* 

05  •  ■ 

— 29;5 

deB_C 

ch' 

95 

22.1 

deB_C 

ch* 

06 

33.0 

dea_C 

ch* 

97 

29.3 

dBS_C 

ch* 

07 

27.5 

des_C 

ch* 

90 

29.9 

deB_C 

ch* 

09 

27.7 

ds3_C 

ch' 

00 

22.7 

deB_C 

ch* 

09 

22,1 

daa_C 

ch* 

10 

29.5 

d8a_c 

eh* 

10 

27.3 

d8g_C 

ch* 

11 

22.1 

d8B_C 

ch* 

11 

22.3 

dec_C 

ch' 

12 

22.3 

d8a_c 

ch* 

12 

22.3 

d8B_C 

ch' 

13 

22.1 

d*Q_C 

ch* 

13 

23.9 

dsB_C 

ch- 

11 

23.9 

deB_C 

ch* 

11 

23.1 

dea_C 

ch' 

IS 

22.6 

deB_C 

ch* 

15 

22,9 

dea_C 

ch* 

16 

27.3 

d#B_C 

ch* 

16 

27.9 

d8a_c 

’ch* 

TT—  27.5- 

dea-^-- 

ch* 

17 

27.1 

deg_C 

ch' 

18 

27.9 

deg.C 

eh* 

10 

27.5 

d8B_C 

ch' 

19 

29.9 

daa-C 

oh* 

19 

27.7 

dea_C 

2  OF  .13  ,  ' 


(•  .  . 


EX^l—SCAM  !SE— li-2S-20-21-2S 
^H^Thsrnal  Survay/Muoler' 
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ch* 

01 

20.3 

deQ_C 

ch* 

01 

27.1 

dBB_C 

ch- 

92 

29.5 

dasL-C 

ch* 

02 

2E.0 

deB_C 

ch* 

03 

27.1 

daB_C 

ch* 

03 

2E.7 

dBa_C 

ch* 

91 

29.9 

d85_C 

ch-  91 

28. S 

dBa_C 

ch- 

05 

39.0 

daB_C 

eh* 

05 

2S.3 

dBS_C 

ch* 

05 

31.0 

des^C 

ch* 

08 

28.9 

des_C 

ch* 

07 

28.0 

d83_C 

ch* 

07 

27.9 

deB_C 

ch* 

00 

27.9 

das  C 

ch-  08 

27.7 

des_C 

ch* 

09 

22.1 

daS-C 

oh-  99 

39.5 

d80_C 

ch* 

10 

27.8 

dB5_C 

eh* 

10 

27.5 

des_C 

ch* 

•1 

22.1 

daB_C 

ch* 

11 

22.3 

de3_C 

ch* 

12 

22.3 

de3_C 

ch* 

12 

22.2 

deB_C 

oh* 

13 

23.9 

de5_C 

ch* 

13 

22.9 

deg_C 

ch* 

11 

23.1 

dac_C 

ch* 

11 

22.9 

des  C 

ch* 

IS 

23.1 

de5_C 

ch* 

15 

23.2 

des_C 

ch* 

IS 

27.3 

d8S_C 

ch* 

IS 

27.1 

des_C 

ch* 

17 

27.5 

«la8_C 

ch* 

17 

27.2 

dea_C 

ch* 

18 

27.9 

des^C 

eh- 

19 

27.7 

deB_C 

ch* 

IS 

28.2 

deB_C 

ch-  19 

28.0 

dBQ_C 

EXP 

01- 

-SCftN  18S- 

“11 ■ 25 

Th 

sr-al  Sur-. 

ey/Hys 

ch* 

01 

27.1 

d80_C 

ch' 

02 

25. S 

dea_C 

ch* 

03 

2E.S 

dea_C 

ch* 

91 

27.9 

d83_C 

ch* 

05 

28.9 

dBB_C 

ch* 

0E 

28.2 

dea_C 

ch* 

97 

27. E 

dss_C 

ch* 

99 

27.1 

dea_C 

ch  * 

99 

29.9 

d8a_c 

oh* 

19 

27.3 

dBg_C 

ch* 

11 

22.0 

deg  C 

ch* 

12 

22.0 

d8B_C 

ch* 

13 

22.1 

das.C 

ch* 

11 

22 .3 

dss_C 

ch* 

15 

23.9 

daa  C 

ch* 

IE 

27.9 

desic 

ch* 

17 

27.1 

ri8S_C 

ch* 

19 

27.1 

deS-C 

eh* 

IS 

27. S 

deB_C 

EXP 

Cl— SCAN  1S0- 

“1 1 ■ 25' 20-2E ■ 25 

a. 

>: 

Uf 

01- 

-SCftN  175- 

-11-25-29- 

pr. 

sr^ei  S‘jr\ 

ey/Myelar" 

f  Thernal  Syr-. 

ay. 'Hue  ler“ 

ch' 

01 

29.5 

das_C 

ch* 

01 

27.9 

dsg  C 

ch* 

02 

29.9 

dae_C 

ch  * 

92 

2E.9 

daa_C 

oh* 

03 

27. S 

d8g_C 

ch* 

03 

27.1 

ds3_C 

ch* 

91 

22.2 

Jag  C 

91 

28.7 

des  C 

ch* 

95 

32, S 

dea_C 

ch* 

95 

31. E 

ds'*'  C 

ch* 

9S 

29.3 

dea_C 

ch* 

96 

29.9 

desZc 

ch’ 

07 

2s.e 

dag_C 

ch*~ 

07 

*27  is 

dss  ~ 

ch* 

99 

29.9 

dBg_C 

ch* 

99 

27.9 

dsQ_C 

eh- 

08 

'  33,7 

d8g_C 

ch* 

09 

29. E 

de3_C 

ch' 

19 

27.9 

das_C 

ch* 

19 

27.6 

d8g_C 

ch* 

11 

22 .  ^ 

d8g_C 

ch* 

1 1 

22.1 

dea_C 

ch* 

12 

22.2 

daa_C 

ch* 

12 

22.1 

dsg_C 

ch* 

13 

22 . 9 

d83_C 

ch* 

13 

22.7 

dBs_C 

ch* 

11 

22.9 

d8s_C 

eh* 

11 

23.0 

d8g_C 

ch* 

15 

23.8 

dag_C 

ch* 

IS 

23.9 

deg_C 

ch* 

:e 

27.5 

dsi^C 

ch* 

IS 

27.3 

ch* 

17 

27!s 

das_C 

ch* 

17 

2'’.1 

0*mm  n 

ch* 

18 

29.  i 

deg_C 

ch* 

18 

27.9 

d8g_C 

■ch*“ 

IS 

—  29.3 

dssiC  ■-  • 

ch* 

19 

29.0 

deg_C 

E!^ei— SCftN  lES--ll-25-20'3i-2e 
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ch-  01 

29.5 

d8a_c 

sh-  01 

27.7 

deB_C 

ch-  92 

29.1 

deg_C 

ch-  92 

27.9 

rieB_C 

ch-  03 

27.8 

deg_C 

ch-  03 

27.3 

dea_C 

ch-  01 

29.2 

deg_C 

ch-  01 

29.7 

d8B_C 

oh-  05 

29.2 

des_C 

\  ch-  95 

29.1 

dea_C 

eh-  05 

29.1 

deg_C 

eh-  OE 

28.9 

dss^C 

oh-  07 

28.1 

daalC 

eh-  07 

27.8 

d83_C 

eh-  09 

29.1 

de3_C 

eh-  08 

27.7 

daa_C 

eh-  09 

29.5 

dea_C 

eh-  08 

28.1 

d8a_c 

eh-  10 

27.9 

dea_C 

ch-  10 

27.7 

dBa_c 

eh-  11 

22.3 

daa_C 

eh-  11 

22.1 

daa_c 

eh-  12 

22.2 

dag_C 

eh-  12 

22.2 

de8_C 

ch-  13 

22.9 

dtg_C 

ch-  13 

22.7 

daB_C 

eh-  11 

23.9 

d8g_C 

eh-  11 

22.8 

dea_C 

eh-  15 

23.1 

deg_C 

ch-  IS 

23.1 

deB_C 

ch-  IS 

27.5 

daQ_C 

ch-  16 

27.3 

d*3_C 

eh-  17 

27.6 

dtBuC 

eh-  17 

27.1 

daB_C 

eh-  IS 

28.1 

dagL.C 

eh-  IS 

27.7 

daB.C 

eh-  19 

26.3 

dag^C 

eh-  19 

29.9 

d«S_C 
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0M 

}  Th 

errsal  Surv 
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ch* 

91 

27.1 

d83_C 

ch* 

02 

25.  E 

dsB„C 

ch* 

93 

27.5 

dsB_C 

ch* 

01 

23. S 

drs_C 

ch* 

05 

29.3 

dss_C 

ch* 

05 

30.1 

des  C 

ch’ 

07 

31.1 

daS-C 

ch* 

08 

31.1 

d8s_C 

ch' 

no 

31.8 

ds3_C 

ch  * 

19 

30.9 

dec  C 

ch* 

11 

22.2 

d88_C 

ch* 

12 

22.2 

dBB_C 

ch' 

13 

22.2 

desIc 

ch' 

11 

22.3 

dBB_C 

ch* 

15 

21.0 

dag  C 

ch* 

IE 

33.1 

dBa_c 

ch* 

17 

37.1 

d83_C 

ch* 

18 

29.8 

d83_C 

ch* 

IS 

29.1 

d8a_C 
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ON 
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EXP  01- 

-SCAN  19E- 

''11*25*: 

Tharnal  Syr-. 

*Sy/f1uol 

eh-  01 

2S.2 

r 

ch-  02 

21.3 

dss  C 

ch-  03 

30.1 

desZc 

eh-  01 

31. S 

dea_C 

ch-  05 

31.7 

d8a_C 

eh-  es 

31.5 

de3_C 

eh-  07 

10.1 

de3_C 

eh-  09 

39.5 

des_C 

eh-  09 

38.1 

doB_C 

ch-  10 

3E.3 

des_C 

eh-  11 

21.8 

dBB_C 

eh-  12 

21.9 

des-C 

ch-  13 

21.9 

d8B_C 

ch-  11 

22.2 

dea_C 

eh-  15 

21.3 

de3_C 

eh-  IE 

11.3 

d8B_C 

ch-  17 

11.2 

dCBL-C 

ch-  18 

35. S 

de3_C 

eh-  19 

33.3 

dafluC 

c  •<  - 

■ .  V  *> 

iS.AVr- 

!  .  >  V^'-  ’ 
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EXfftl— SCAN  2S0 — U  •25*21  •  0S'2£ 
Survey/Nualsr* 


EXPai— SCAN  215--n-2S-21-21  26 
tfl^Thsrne!  Survey/Mueler" 


EXP  01-“SCAN  230 — 11’25’21'3E 
Theraa!  Survey /Huai  er* 


ch' 

01 

25. 2 

ds5_C 

ch' 

91 

25.5 

dag  C 

ch* 

01 

25.0 

d8B_C 

fih* 

02 

21.3 

das_C 

ch* 

02 

21.5 

rfes_C 

ch* 

02 

23.5 

dag_C 

ch- 

03 

31.1 

deB_C 

ch* 

03 

32.5 

dBB_C 

ch* 

03  - 

32.7 

dsa_C 

ch’ 

91 

31.1 

«!=a_c 

eh* 

01 

35.0 

dBS_C 

ch* 

01 

35.9 

d83_C 

ch* 

05 

33.2 

dsc_E 

ch* 

65 

35.2 

deB_C 

ch* 

05 

31.9 

deg_C 

ch* 

05 

37.  g 

daa_C 

ch* 

65 

10.1 

wSQ  C 

ch* 

05 

39.7 

dsS_C 

ch- 

0? 

13.3 

dea_C 

ch- 

07 

15.9 

dssic 

ch* 

07 

IE. 5 

dsg_C 

ch* 

06 

12.5 

des_C 

ch* 

69 

15.1 

ds''  C 

ch* 

09 

15.2 

da3_C 

ch* 

■09 

•  10.5 

de3_C 

ch* 

09 

11.1 

de^C 

ch* 

09 

13.9 

ds-"  C 

ch* 

10 

39.1 

dea_C 

ch* 

10 

11.9 

0S3_C 

ch* 

10 

11.1 

dag.C 

ch* 

11 

22.0 

daa_C 

ch* 

11 

21.0 

tis=_C 

ch* 

11 

22.9 

ds''  C 

ch* 

12 

22.6 

deB_C 

ch* 

12 

21.9 

ds*'  C 

ch  * 

12 

21.9 

de^C 

ch* 

13 

22.6 

dsB_C 

ch* 

13 

21.9 

rie^C 

ch* 

13 

22 . 1 

dss  C 

ch* 

11 

22.3 

deo_C 

ch* 

11 

22.3 

de3_C 

ch* 

11 

22.5 

dsc  C 

ch* 

15 

21.1 

dea_C 

ch* 

•5 

21.5 

deg  - 

ch* 

15 

21.7 

dsgic 

ch‘ 

15 

11.7 

des_C 

c  h  * 

ig 

17.9 

dss_C 

ch* 

15 

17.1 

dc''  C 

ch* 

17 

17.5 

dBa_C 

ch* 

•7 

51.0 

daS-C 

ch  * 

17 

59.5 

dsg_C 

ch* 

IS 

39.5 

dea_C 

ch* 

11 

12.7 

dB3_C 

eh* 

19 

12.3 

deB_C 

ch* 

19 

3E.S 

r 

ch* 

1?: 

10.5 

dea_C 

ch- 

19 

39.9 

d=S_C 
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-11 -25- 2! -26 -25 
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• 

1  Tharnal  Surv 

ey/ftuflj 

ch* 

0! 

25.9 

dag_C 

ch-  61 

25.3 

deg_C 

ch- 

01 

21.5 

dag_C 

ch* 

02 

21.0 

dflS  C 

eh-  02 

21.2 

d8g_C 

ch  * 

02 

23.1 

dag_C 

ch* 

03 

32,2 

d=^C 

eh-  03 

31.1 

dea_C 

c  h  * 

03 

1!.9 

deg_C 

eft* 

01 

31.9 

deg_C 

eh-  01 

31 .9 

deg_C  : 

ch* 

91 

11.1 

dag_C 

ch* 

95 

31.1 

ds^  C 

eh-  05 

33.2 

dsg_C  1 

ch* 

05 

11.1 

deg_C 

ch* 

95 

39.1 

d8g_C 

sh-  05 

37.6 

d8g_C  1 

c  h  * 

95 

11. S 

rfe-  C 

ch* 

0? 

15.2 

deg_C 

ch-  07 

12.2 

dag^C 

ch* 

9? 

50.9 

dagic 

ch* 

99 

11.5 

deg_C 

ch'  09 

12.1 

dag_C 

ch' 

09 

E9. 1 

dBg_C 

ch* 

09 

12.5 

d8g_C 

ch-  09 

10.7 

deg_C 

ch* 

09 

17.7 

dsg_C 

ch* 

19 

10.1 

d8g_C 

eh-  10 

39.5 

dag_C 

ch* 

19 

15.3 

dag_C 

ch* 

11 

21.9 

deg_C 

ch-  11 

22.0 

d8g_C 

eh* 

11 

22.1 

deg_C 

ch* 

12 

21.9 

d8g_C 

eh-  12 

22.0 

daB_C 

ch* 

18 

22.1 

d8g_C 

eh* 

13 

21.9 

d8a_C 

eh-  13 

22.1 

dag.C 

ch* 

13 

22.1 

dag_C 

ch* 

11 

22.3 

dt3_C 

ch-  11 

22.1 

deg_C 

ch* 

11 

22.1 

deg_C 

ch* 

IS 

21.1 

deg_C 

eh-  IS 

21.7 

d8g_C 

ch* 

le 

25.0 

deg_C 

ch* 

16 

15.0 

dBg_C 

ch-  IS 

12.1 

dao  C 

eh- 

Is 

52.  S 

de-  ■ 

ch* 

1? 

19.0 

dea_C 

ch-  17- 

15.3 

dag_C 

ch 

17 

55.0 

dsg_C 

ch* 

10 

19.7 

dag  C 

eh-  IB 

39.7 

deg_C 

ch* 

10 

15.3 

deg_C 

ch* 

19 

39.1 

degic 

eh-  19 

39.7 

deg_C 

ch* 

19 

13.2 

deg_C 
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01 

25.2 

d8g_C 

eh-  01 

25.1 

dsg_c 

ch* 

92 

25.5 

d8g_C 

eh-  02 

23.7 

deg_C 

ch* 

03 

32.7 

dcg_C 

ch-  03 

32.5 

riag_C 

ch* 

01 

35.2 

dtg^C 

eh-  91 

35.2 

d3g_C 

eh* 

05 

35. S 

dBg_C 

ch-  05 

31.1 

daB_C 

ch* 

06 

39.9 

d8B_C 

eh-  05 

39.1 

d8g_C 

ch* 

r? 

15.2 

d8a_c 

ch-  67 

15.5 

dag_C 

ch* 

09 

15.7 

d8g_C 

Ch-  09 

15.3 

deg_C 

ch* 

09 

13.6 

daguC 

eh-  69 

13.9 

dagL.C 

ch* 

19 

IB. 9 

d8g,.C 

eh-  10 

19.9 

deg^C 

ch* 

11 

21.9 

deg_C 

eh-  ir 

22.1 

dea_C 

ch* 

12 

21.9 

dBg_C 

eh-  12 

22.1 

dag_C 

ch* 

13 

22.0 

d88_C 

eh-  13  ■ 

22.1 

daB_C 

ch* 

11 

22.3 

d8a_c 

ch-  11 

22.1 

daB_C 

ch* 

15 

21.9 

dBS_C 

eh-  IS 

25.9 

daB_C 

ch* 

15 

17.0 

d8B_C 

ch-  15 

46.5 

dBB_C 

ch* 

17 

50.5 

dan  C 

eh-  17 

19.9 

daa_C 

ch- 

10 

12.1 

dag^C 

ch-  19 

11.3 

daa_C 

eh* 

19 

39.7 

dao_C 

ehr  19 

39.3 

daR.C 

ch* 
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21. E 

23.7 
11.3 
13. B 

13.7 
11.1 
53.2 

52.8 

50.1 
IB. 7 
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22.1 

25.2 
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eh-  01 

19.1 

d90_C 
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19.6 

dea_C 
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eh-  09 
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eh-  09 

57.2 
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51.7 
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21.9 
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92 
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wSS__0 

93 
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dsS-C 
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0S 
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daS-C 
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99 

57.7 
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19 
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daS-C 
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21.7 
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12 

21.9 
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ch* 

13 

22.3 

de3_C 
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11 

25.7 
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15 

23.5 

des_C 

ch* 
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17 

52.2 
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51.1 
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91 

15.9 

dasj- 

ch* 
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91 
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95 
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96 
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97 

55.9 
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99 

59.2 
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99 

57.7 

des_C 
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10 

55.1 

dag_C 
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11 

21.9 

das_C 

t 

12 
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des_C 

ch* 

13 

22 . 1 
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11 

25.9 
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15 

23.5 
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15 

59.5 
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17 
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19 

51.1 
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ch* 

91 

57.3 
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ch- 

91 

53.1 
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ch* 

02 

57.0 
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02 

59.9 

des_C 

ch* 

93 

51.2 

d8S_C 

ch* 

03 

59.7 

dag  C 

ch- 

91 

59.7 

dasL-C 

ch- 

91 

65.5 
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ch* 

95 

59.5 

da3_C 

ch* 

95 

59.2 
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ch  * 

05 

59.3 

d8S_C 
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95 

55.8 
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ch* 

97 

65.8 

da3_C 
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07 

75.5 
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99 
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09 
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99 

53.5 
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99 
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19 

53.3 
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19 
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11 

28.1 
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15 
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ch* 

15 

21.1 
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15 
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15 
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17 

71.2 

da*'  C 
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17 
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ch ' 
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01 
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92 

59.1 
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02 
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93 

55.5 
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93 
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ch 

91 
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91 
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95 
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05 
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95 
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das  2 

ch  * 

07 
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10 
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11 
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12 
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eh- 
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ch 
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15 
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17 
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ch- 
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cvarload 

d9S_C 

ch- 

09 

75.6 

de5_C 

- 

19 

74.6 

daS-C 

11 

23.3 

d8S_C 

1 2 

23 . 9 

des_C 

ch- 

13 

25.4 

d8s_C 

ch* 

14 

25.9 

das«C 

ch- 

IS 

24.4 

r 

ch- 

16 

79,1 

d85_c 

eh- 

17 

91.4 

das  C 

ch* 

18 

73.8 

da5_C 

ch- 

19 

71,3 

das_C 

EXP 

01- 

-SCP.N  150- 

-11-26 

1  Thepnal  Sup- 

-ey.'.h!.'8 

ch- 

01 

54. 6 

d83_C 

ch* 

02 

69.3 

d8s_C 

ch- 

03 

71.6 

das_C 

ch* 

04 

69.3 

das_C 

ch- 

05 

69.9 

d83_c 

ch* 

05 

67.4 

d85_C 

ch- 

07 

77.9 

des_C 

ch- 

09 

overload 

des_C 

ch* 

09 

75.7 

des_C 

■  ch- 

-10 

74.7 

d8S_C 

eh- 

11 

23.1 

d8s_C 

eh- 

12 

23.7 

d8B_C 

eh* 

13 

25.2 

d88_C 

,  eh* 

14 

26.6 

d8Si_C 

-  eh- 

IS 

24.1 

dea_C 

ch* 

IS 

79.2 

deSwC 

17 

81.5 

d*S_C 

■ 

16 

73.9 

de3_C 

19 

71.4 

daa_C 

' 

‘ 

A  1 

.;..V  \ 

yv 

•.  •* .  -«■  1  •  !  * 

AT  CONNECTOR;  DETECTORS 
ARE  RAILED  TOWARDS  +5V 

EXP  01— SCftN  ISa— U-2E  ai-ZE  -lS 
Tharnal  Surs'ey/Mualar" 


ch* 

01 

64.4 

das  C 

ch* 

02 

59.3 

das_C 

c  h  * 

03 

71 .2 

da''  C 

ch* 

04 

67.7 

das  C 

ch- 

05 

69.7 

da''  C 

ch* 

0E 

67.0 

das  C 

ch* 

07 

76.9 

da''  C 

C  h  * 

OS 

eve.-load 

da^  C 

ch- 

09 

75.4 

desic 

ch  * 

10 

74,3 

de3_C 

ch- 

11 

23.3 

d83_C 

ch* 

12 

23.9 

d»''  P 

ch* 

13 

25.0 

ch* 

14 

25.9 

d8s_C 

ch- 

15 

24.0 

des_C 

ch* 

1  c 

79.9 

de3_C 

c  h " 

17 

81.2’ 

d8s_C 

ch* 

19 

73. 1 

dss_C 

ch* 

19 

70.9 

de3_C 

TURN  A4  PWR  BACK  ON 


EXP  01 — SCflfJ  lES — 11 '26 '01  •3'1't5 
Thepnel  Supvey/Kualar'  j 


.V 


eh-  01  64. S  ri8a_C 

eh-  02  E9.1  des_C 

eh-  03  71.4  aac_C 

eh-  04  69.1  aea_C 

eh-  05  69.8  a»o_C 

eh-  06  67.3  das_C 

eh-  07  77.6  deB_C 

eh-  09  evarload  d«s_C 

eh-  09  75.5  daB_C 

eh-  10  74.5  sJea_C 

ch-  11  23.2  d80_C 

eh-  12  23.5  d8e_C 

eh-  13  24.6  d8a_C 

eh-  14  26.1  d88_C 

eh-  15  24.1  d8c_C 

eh-  16  79.0  d8B_C 

eh-  17  61.4  d8B_C 

ch-  16  73.7  des^C 

eh-  19  71.2  d8a_C 

-END.  DATA  . AVG.  .  .  -  - . 


ch- 
ch- 
ch- 
ch* 
ch ' 
ch* 
ch* 
ch* 
ch* 
ch  * 
ch* 
ch- 
ch* 
ch* 
ch- 
ch- 
ch* 
ch* 
ch* 


Si 
02 
02 
01 
05 
05 
07 
09 
09 
19 
11 
12 
12 
11 
15 
15 
17 
19 
1  o 


51.6 
59.3 

71.6 
59.3 

59.9 

67.1 

77.5 
ever lead 

75.7 

71 . 7 

23.2 

23 . 5 

21.7 

25 .5 

23.9 
79.1 

91.5 

73.9 

71  A 


da-'  C 

dag  C 

dscic 

r 

desZc 

ds3_C 
da***  C 
des_C 
das  C 
das  C 
das  C 
das  C 
da3_C 
da''  C 
das  C 
das  C 

r 


01:40  RAMP  TO  LEVEL  1;  ■^68°C 
(+78°C  COMPONENT  AVG.) 

CYO  91— SCAN  175 _ 11  *25 -01  11 "  15 

Therfiel  Survey-'flcaier*' 


ch* 
ch  * 
ch- 
ch  * 
ch* 
ch* 
ch- 
ch- 
ch- 
ch* 
ch- 
*ch' 
ch* 
ch* 
ch- 
ch- 
ch* 
ch- 
ch* 


01 

02 

03 

01 

05 

05 

07 

'09 

09 

10 

11 

12 

13 

11 

IS 

IS 

17 

19 

19 


57 

51 

72 

53 

70 

59 

79 

/erloe 
75 
75 
22 
-  *  23 

25 

25 

21 

00 

92 

71 

77 


da*-'  C 
das  C 
das  C 
desic 
da''  C 
dasic 
da''  C 

»4»-.  r 

das  C 

SesIC 

P 

deS-C 

ee5_-. 

d85_C 

de5_C 

dea-C 


EXP  01— SCftN  lBe"i!-2E-01-49-4S 
Thepnel  Supvay/Huelep* 


Ch- 

01 

59 

6 

daS-C 

eh- 

02 

55 

2 

da3_C 

ch- 

03 

75 

3 

dss_- 

ch* 

04 

72 

3 

de5_C 

ch- 

05 

73, 

5 

das^C 

ch- 

06 

71 

5 

de5_C 

ch- 

07 

90 

o 

da&_C 

ch- 

08  e 

verlead 

dasic 

ch- 

09 

79 

.6 

das_C 

ch- 

<0 

79 

.0 

dBB_C 

ch* 

11 

23 

.5 

deB_C 

ch* 

12 

24 

.0 

de5_C 

ch- 

13 

25 

.1 

dBS_C 

ch* 

14 

25 

.7 

des_C 

ch* 

IS 

24 

.6 

deB_C 

ch- 

IS 

62 

.7 

des_C 

ch- 

17 

65 

.1 

dBS_C 

ch* 

19 

77 

.3 

das-C 

ch* 

19 

74 

.7 

des_C 

-  . . 

•  .*.  •  .•-  '»>• 
V  >• .  »-  •  s 

.PACE 

.■-  '-V 

io  Of 

13, 

••-.x 


EXP  at— SCftN  195— H-2B  ai'5^  <5 

^H^TherRs!  Survey/Mueisr" 


sh- 

91 

70.9 

-sc_C 

ch- 

02 

55.7 

daS_C 

s- 

02 

77.9 

dss  - 

■ 

01 

73.9 

-ri¬ 

95 

75.3 

deLc 

ch' 

95 

73.1 

(j— s_C 

ch* 

07 

92.9 

de^C 

ch* 

98 

ove.-lcad 

dac_C 

ch- 

09 

99.5 

dss_C 

ch- 

19 

79.9 

das_C 

ch' 

1 1 

23.3 

d83_C 

ch* 

12 

21.1 

d83_C 

ch- 

IT 

25.0 

ds''  C 

ch- 

H 

26.7 

de3_C 

ch' 

1  c 

23.9 

ds5  C 

m  ^  ■ 

IS 

91.1 

Mm^  r 

—  — |g^— 

ch’ 

17 

95 .9 

dss  - 

c  h  * 

19 

79.0 

— ss^C 

ch' 

19 

75.5 

das_C 

EXP 

SCftN  199- 

IsJ 

in 

m  1  Cn*^\ 

ch- 

01 

71.5 

d83_C 

sh- 

02 

CC  ,  0 

ds;  C 

ch- 

03 

78.0 

ds;_C 

-k  . 

31 

-0  a  « 

ch- 

0S 

7£  .3 

dss  - 

ch* 

0C 

71.9 

d8;_C 

ch- 

02 

QTi  Q 

de;_C 

ch- 

09 

ovarlcad 

ds*  C 

sh- 

00 

91.9 

dst.C 

ch' 

10 

91.1 

ds5_C 

^  • 

11 

22 . 9 

!Je;_C 

.V 

12 

23 . 9 

de;_C 

ch' 

13 

21.9 

ds;_C 

eh* 

1 

2S  .2 

dsa_c 

ch* 

15 

21.1 

ds;_C 

1  r 

.c 

ch  ’ 

17 

27 , 3 

eh- 

19 

89.1 

ds;_C 

ch- 

19 

77.5 

!!et.C 

EXP  01 — SCftN  208 — 11-26-02  93  ■15 
tfjik  Tharnal  Sarvey/Mueler" 


ch* 

91 

72.1 

d8a_c 

ch- 

92 

57.1 

d8S_C 

ch* 

93 

79.0 

#4...  r 

ch  - 

01 

75.7 

da;_C 

ch* 

95 

77.3 

ds;_C 

ch- 

96 

71.9 

d8;_C 

ch* 

07 

85.1 

d**  C 

ch- 

09 

cverieed 

ds~Ic 

ch- 

09 

93.0 

de;_C 

ch- 

10 

92.2 

dss  C 

ch* 

11 

22.9 

ds*  C 

ch- 

18 

23.5 

ds^C 

c  h  * 

13 

21 .5 

dss_C 

ch* 

11 

25.7 

ds^  C 

ch* 

15 

23.5 

tis;_C 

ch* 

15 

95.5 

!!e;_C 

ch* 

17 

69.9 

de;_C 

ch- 

19 

91.2 

ds"  C 

c  h  - 

19 

79.7 

ieZs 

EXP 

01- 

-SCAN  205- 

-11-25 

^Th 

srnsi  Surv 

sy/N-ja! 

ch- 

01 

72.1 

d8;_C 

ch- 

02' 

57.1 

ds*  C 

ch- 

03 

70  2 

ds*  C 

ch- 

04 

7E.0 

de;_C 

ch  - 

05 

77. E 

ds*  C 

c  h  - 

06 

75.1 

dgg  r 

ch' 

07 

9S.  ^ 

ds*  C 

sh- 

0S 

overload 

da;_C 

sh- 

09 

83.3 

dst.C 

ch  - 

10 

92. 

ch  • 

11 

22.6 

ds^C 

sh  * 

12 

23.5 

d*5_C 

ch' 

13 

24 

dsa.c 

eh- 

1  ^ 

25.0 

ds*  C 

ch* 

15 

23.5 

dss«C 

ch ' 

IS 

65.7 

ds;_C 

ch* 

17 

98.0 

dss  C 

ch- 

19 

61 .  *. 

d8;_C 

eh- 

15 

79.0 

dsa_c 

EXP  01 — SCftN  215—11  25-92  21'!S 
Therrtal  Survey/Muslar” 


ch  ' 

01 

72 . 5 
57.1 

ds*  C 

ch- 

■02 

ch- 

93 

79.1 

dss  C 

ch  * 

91 

75.1 

ds*~C 

ch- 

95 

77.7 

ch- 

95 

75.: 

de5_C 

ch' 

07 

95 . 

ds*  C 

ch* 

09 

overload 

.4  A  ^  0 

ch  * 

99 

93.5 

dss  C 

ch- 

19 

92.7 

ds*  C 

ch* 

11 

22.9 

dss  C 

ch- 

12 

23.1 

r 

ch- 

13 

21.3 

dss  C 

ch' 

11 

25.5 

dss  C 

ch- 

IS 

23.7 

ds*  C 

ch- 

1C 

97.9 

dss  - 

ch- 

17 

99 . 2 

ds*  C 

ch- 

19 

91.5 

de;Ic 

ch- 

19 

79.2 

ds*  C 

D 


pyp  rt!_-5rAis^  220--1 1  2£  •  2S ■ 'IS 
Therr^ai  Survey/Huelsr* 


ch' 

01 

72 

.5 

deg_C 

ch  • 

02 

E7 

1 

ds*  C 

ch ' 

93 

79 

c 

ds*  C 

c  h  * 

91 

75 

2 

dsg^C 

ch- 

95 

77 

D 

dssic 

ch- 

95 

75 

7 

dss  ^ 

ch- 

07 

95 

7 

ds*  C 

06 

cvs*l sad 

daalc 

09 

93 

c 

c!s;_C 

10 

92 

7 

dsa_c 

ch* 

11 

23 

0 

dss  C 

ch' 

12 

23 

4 

dss  C 

ch' 

13 

24 

2 

ch* 

11 

25 

0 

ds3_C 

c  h  * 

IS 

2-1 

0 

ds*  C 

cn* 

97 

0 

tisalc 

ch‘ 

17 

S3 

2 

08-  C 

ch ' 

IB 

51 

7 

deLc 

ch* 

19 

79 

3 

d**  C 

START  DATA  AVG, 


r 


EXP  01  — 

SCAN  195- 

-11-25-02-01-15 

EXP  01- 

.CCAM  ‘7tg- 

-11  "25  02 ' 19  ’ 

EXP 

01- 

—SCAN  225- 

-1  I  .  7C 

tf^Ths 

rrsi  Sar- 

ay.'.Nualsr' 

^H^Thsrnel  Sur*. 

ey/flasler’’ 

d 

f  Therrsal  Surv 

ey/Maaler 

ch-  01 

71.9 

iiea_C 

ch-  01 

72. E 

des^C 

ch- 

01 

72.5 

dea_C 

ch-  02 

55.9 

de;_C 

c  h  *  93 

57.1 

Amr,  r 
**”’»»*' 

ch' 

92 

57. 1 

da''  C 

ch-  03 

79.7 

ds;_C 

ch-  03 

79.1 

ds5_C 

ch* 

93 

79.5 

dag_C 

ch-  01 

75.1 

dsa_c 

ch-  91 

75. 0 

desic 

ch- 

01 

75.2 

dai_C 

eh-  05 

76.9 

il8;_C 

ch-  05 

77.7 

das_C 

ch' 

05 

77.9 

da''  C 

ch-  05 

71.5 

d8;_C 

ch"  05 

75.1 

d8a.c 

ch- 

95 

75.3 

da^C 

ch-  07 

91.7 

de;_C 

eh-  07 

05.5 

d85_C 

ch' 

07 

85.7 

da!;_C 

eh-  09 

ovarlcad 

tl8S_C 

ch  -  09 

everlead 

d8i.C 

ch* 

08 

overload 

dB;_C 

ch-  09 

92.5 

dBa_C 

sh-  99 

93.1 

da;_C 

ch* 

09 

83.5 

dec_C 

eh-  19 

61.0 

«Jaa_c 

ch-  10 

83.5 

dao_C 

ch* 

19 

82.7 

de;_C 

eh-  11 

22.7 

<!88_C 

eh-  11 

22. S 

|J8S_C 

ch- 

11 

22 .5 

dea_C 

eh-  12 

23.3 

d8t.C 

eh-  12 

23.2 

dBt.C 

ch* 

12 

23.1 

d8t.C 

sh-  13 

21,5 

^•S-C 

eh-  13 

21.1 

da;_C 

ch- 

13 

21.1 

da;_C 

ch-  11 

21 . 9 

iiat.C 

ch-  11 

25.1 

d85_C 

ch* 

11 

21.8 

dBi.C 

ch-  IS 

21.3 

d*t.C 

ch-  IS 

23.5 

-•B_- 

ch* 

15 

23.1 

dBS_C 

ch-  15 

96.2 

!i8a_c 

eh-  16 

BS.9 

dB;_C 

'ch‘" 

-15- 

87.0 

riaS_C 

eh-  17 

88.1 

88B_C 

,eh-  17 

89.1 

dat-C 

eh* 

17 

99.3 

de;j_C 

h-  10 

00.9 

Si8a_c 

eh-  10 

81.5 

<JaB_C 

ch* 

18 

91.7 

det,C 

1  h-  19 

78.3 

d«a[_c 

ch-  19 

79.1 

dat-C 

ch* 

19 

79.3 

dag  C 

>  1  • 

*  *  * .  '  ' 

VV-.  y  -s, 

•.  «« 

/  'A 

;»■■•.'.■  .  •  • 

^  V  ,.V 

aO-,:.*-,'* 

'  -  i  VV  *  .  *  •*  -  • ! 

!  .  -  ■  .  ' 

T  v  ;  V 

.*  *-  -  r*  vl 

; .  f  *.  /.*•**:.•  '•  ’  -  •*  • 

•  i  DAY  1: 

PAGl  .11  OF  13 

V  . 

;  . 

V 

;•  ••  -  '  !' . 

VA;‘-  :V*  *. 

ry ''i/'  ■  . 

' 

' 

•*.  ••  ■ 

o. 

>: 

Ul 

ei- 

-SCAN  239- 

-11  2E-92 

m 

^  Therral  Sur-. 

8-//M-jaler 

ch- 

e< 

72. E 

da^  C 

ch- 

92 

E7.1 

tSesIc 

ch* 

93 

79. S 

des_C 

;h* 

9i 

7S.2 

dss_C 

ch' 

9E 

77.  S 

dss_C 

ch* 

9E 

7S.3 

deB_C 

ch* 

97 

95.9 

dss_C 

ch* 

98 

averloed 

d8s_C 

ch* 

93 

93.5 

das  C 

ch* 

19 

92.7 

rise  r 

ch* 

11 

22 .1 

da''  C 

ch  * 

12 

23.0 

dssic 

ch- 

13 

21 .9 

dsS-C  ■ 

ch- 

11 

21.3 

deS-C 

eh- 

IE 

23.5 

dag  C 

eh- 

IE 

97.9 

risg  C 

eh- 

17 

99.3 

da^C 

eh- 

19 

91 .9 

ds3_C 

eh- 

19 

79.1 

de3_C 

END  DATA  AVG. 


EXP  01 — SCAM  225 — il‘2S  02‘^V^5 
Tharn^I  Sur'.  a, /Mual  sr* 


ch-  91 

71.3 

dsc__C 

ch  *  02 

58 . 8 

ds^C 

ch*  02 

90.0 

d--  C 

ch  *  01 

?t:.a 

des_C 

ch*  05 

79.0 

dss_C 

ch-  9E 

75.1 

dsS-C 

ch-  97 

95 .3 

dsc_C 

ch-  99  cv 

aricad 

da''  C 

eh-  99 

93.9 

-aS-C 

eh  -  19 

93.2 

riesic 

ch-  11 

22 .5 

das.C 

eh-  12 

25,2 

da*"  C 

eh-  13 

21.1 

dag  C 

eh-  11 

25,0 

dsg  C 

eh-  IS 

23.5 

dac^C 

ch  -  IS 

57 . 7 

d83_-J 

eh'  17 

33.3 

das  Z 

ch-  18 

82.3 

das  C 

eh-  19 

79.3 

das  - 

45  TURN 

UUT  PWR  OF 

CHAMBER  TURNED  OFF  & 
DOOR  AJAR 

EXP  01~*SCAN  210"!  1  ’  25 ' 02 '  ^9 ' 15 
S/M  Therrsi  Survay/Mualar" 


ch-  91 

S9.5 

deB_C 

Ch* 

92 

53.1 

de5_C 

ch* 

93 

79.9 

dag  C 

“  ^ 

■  ch* 

91- 

- 75.2 

tJesZC" 

ch-  95 

75.2 

dag  C 

ch* 

95 

73,7 

da  sic 

ch* 

97 

85.9 

deB_C 

ch' 

99 

overload 

des_C 

ch' 

99 

93.1 

!Se=_C 

ch* 

19 

92,5 

d8B_C 

ch* 

11 

22.9 

da3_C 

ch-  12 

23.1 

dss_C 

ch* 

13 

21.1 

dss_C 

- 

ch* 

11 

21. S 

d88_C 

ch' 

15 

23.1 

d8s_C 

ch* 

16 

8E.9 

d83_C 

*.  . 

eh' 

17 

89.3 

de£.C 

A 

ch' 

18 

91.3 

des_C 

w 

1  ch' 

19 

79.9 

d*a_C 

.y*v 

\  1  1  •  - 

'  ; 

te’ 

■I'jiVsS- 

vyM.« 

...  «.  ' 

.  .  f .  i  •• 

•• .  •.  *1* 

■< 

■* 

EXP 

91- 

~SC.AN  215' 

-11  25 

1  Th8Pnal  Eur'. 

e-y/hue 

eh- 

91 

55. 5 

dag  C 

eh- 

02 

19.3 

#4*n  r 

ch* 

03 

75.5 

^as_- 

ch* 

91 

72.8 

da  ^  C 

ch* 

95 

73.7 

das  C 

eh- 

95 

71.2 

ch- 

97 

93.7 

das^C 

eh* 

99 

overload 

daB_C 

ch* 

09 

91.9 

da''  C 

eh- 

19 

90.3 

dag_C 

ch* 

11 

23.0 

doa_c 

ch  • 

12 

22.1 

des_C 

ch* 

1 3 

21.9 

da'*  C 

eh- 

11 

21 .5 

da*"  C 

ch* 

IS 

22.5 

da''  C 

ch- 

15 

91.7 

des_C 

ch* 

17 

97.1 

de3_C 

eh- 

1 8 

79.1 

deB_C 

c  h  * 

19 

75.8 

da''  C 

cvp 

At  - 

-SCAN  250' 

'1 1 • 25  02 • 59 • 15 

m 

r 

arnal  Sur\ 

ay'Mualar* 

^  1 

ch* 

91 

52.0 

dc3_C  j 

ch* 

92 

15.2 

-ag_C 

ch* 

93 

72.7 

da''  C  i 

ch- 

91 

70.1 

de^C  ! 

ch* 

95 

71 .0 

da''  C 

ch* 

95 

E8.5 

Hah^  Q 

c  h  * 

97 

91.1 

dasic 

ch* 

98 

ever load 

r 

ch* 

99 

79.3 

das.C 

ch* 

19 

77.7 

dsa_c 

ch* 

11 

22 .9 

!!s5_C 

ch  * 

12 

23.5 

ieS-C 

ch* 

13 

21  ♦  1 

das  ~ 

ch* 

11 

21.2 

ds3_C 

ch* 

JC 

23.5 

ds5_C  i 

ch* 

15 

82.1 

dss_C  1 

ch* 

17 

91.1 

d=5_C  1 

ch* 

19 

75.5 

'^*5  C  ' 

ch* 

19 

71.2. 

d83_C 

03:00  DOOR  COMPLETELY  OPENED 
UNIT  COOLING  TO  ROOM 


EXP 

91- 

_craM  255- 

-!1-2E 

4H 

srrsal  Surv 

■ey/Mue' 

ch* 

9! 

55. E 

dB3_C 

ch' 

92 

33.5 

d83_C 

ch* 

93 

57,2 

d83_C 

ch' 

91 

53.9 

dB3_C 

ch* 

95 

E6.1 

de3_C 

ch* 

05 

B3.0 

de3_C 

ch* 

97 

75.2 

de3_C 

ch* 

99 

overload 

deB_C 

ch* 

99 

71.2 

dB3_C 

ch- 

10 

72.9 

de3_C 

ch* 

11 

23.0 

deB_C 

ch* 

12 

23.1 

deB_C 

ch* 

13 

21.1 

deB_C 

ch’ 

11 

21. S 

de3_C 

ch' 

15 

23.9 

de3_C 

ch* 

IE 

77.2 

dBa_C 

ch* 

17 

79.1 

deB_C 

ch’ 

19 

71.2 

dBB_C 

ch' 

19 

69.2 

de3_C 

EXP 

01- 

'SCAN  250 

IB 

^  Thernal  Sur 

ch- 

01 

52.3 

ch* 

02 

c 

ch ' 

A7 

S3. 5 

ch* 

01 

51.1 

ch- 

05 

52 . 3 

ch  * 

0E 

52.1 

ch  * 

07 

71.7 

ch- 

09 

CV  a— load 

ch  • 

AO 

CQ  0 

ch  * 

10 

E9.1 

ch  * 

1  1 

ir  A 

ch  ■ 

12 

07  *7 

ch* 

12 

21.1 

c  h  * 

11 

21.2 

ch* 

15 

23.9 

* 

IE 

77  A 

ch  * 

17 

PC  A 

ch- 

19 

E9.S 

ch- 

19 

El  .7 

END 

PLOT 

EXP 

01- 

“SCAM  255 

mk 

r 

arnai  Sup 

ch* 

01 

1E.1 

c  h  * 

02 

7A  *7 

eh- 

05 

Aa  7 

ch  * 

01 

1E.S 

ch- 

05 

11  .S 

eh- 

0S 

50.7 

eh- 

0? 

51.1 

ch' 

09 

51. E 

ch  ■ 

09 

55.  S 

ch* 

10 

52.5 

ch  * 

M 

22.9 

ch* 

12 

23.2 

ch- 

13 

21.1 

ch- 

11 

21.5 

ch  * 

15 

23.2 

ch ' 

15 

CO  c 

ch* 

17 

51 . 1 

ch* 

IS 

C7  Q 

ch  ■ 

1 9 

51 . 5 

“1 i ■ 25 ■ 02 ■ 09 ■ 15 


des,C 
da5_C 
da''  C 
da''  C 
tieS-C 
das  C 
da''  C 
da''  C 
da''  C 
das  C 
das^C 
de3_C 
da''  C 
cieB_C 
da''  C 
r 

S  ^ 

r 


da''  C 
das  ' 

da''  C 
de^C 
-*3— C 

da''  C 

das  C 
da*^  C 

desic 

das  C 
r 

—  “  a*** 

ds5_C 
dss_C 
ds~  C 
ds”  C 
-85_C 
ds"  C 
5  dssic 


£VP 

01““ 

SCftN  270- 

-11  2E 

m 

f  The 

rral  Surv 

ey.'rlue 

ch  * 

01 

13.9 

ds3_C 

ch* 

92 

29.2 

de3_C 

ch* 

03 

3S.3 

d83_C 

ch* 

01 

13.7 

P 

eh* 

95 

13.0 

da''  C 

ch* 

9E 

19.7 

deLc 

ch* 

97 

El. 9 

d90_C 

ch* 

98 

51 . 0 

de3_C 

ch* 

99 

51.5 

!ie3_C 

ch* 

19 

19.9 

dec  C 

ch- 

11 

22.9 

da3_C 

ch* 

12 

23.2 

deslc 

ch* 

13 

21.1 

de-  C 

ch' 

11 

21.2 

de^C 

ch* 

t  c 

23.1 

de3_C 

ch* 

IE 

,  51.9 

dBS_C 

ch- 

17 

59.3 

!i83_C 

ch* 

19 

51.1 

das._C 

ch* 

19 

19.0 

deB_C 

EXP  01— SCAN  275— ll  ^S-es-SZ-IS 
^HbThernal  Survey/Mueler' 


ch* 

ei 

12.7 

d9B_C 

ch  ■ 

*2 

29.3 

d8s_C 

ch- 

93 

37.9 

dsB_C 

ch ' 

6* 

13.3 

ds"  C 

ch‘ 

95 

12 . 1 

da^C 

ch  ’ 

95 

17.7 

des_C 

c*' 

97 

59.1 

daa_C 

ch- 

98 

59.7 

dB3_C 

ch ' 

08 

52 . 9 

dBS_C 

ch- 

19 

18.9 

d83_C 

ch- 

11 

22.9 

des_C 

ch- 

12 

23.3 

des_C 

ch- 

13 

21 .9 

d8s_C 

ch- 

H 

21 .2 

d8B_C 

ch  - 

15 

23.7 

des_C 

ch  * 

15 

53.9 

dBs_C 

ch- 

17 

57.1 

dsg_C 

ch- 

IS 

19.9 

dBa_C 

ch  ■ 

19 

17.5 

dBS_C 

EXP 

91  — 

•SCftN  280- 

-11 ■ 25 

^M^Thernal  Surv 

'ay.'M'jB 

ch- 

91 

12.9 

daa_C 

ch' 

02 

32 . 5 

ch- 

93 

39 . 1 

da3_C 

ch‘ 

91 

13.2 

H-o  r 

ch' 

05 

13.1 

dss  C 

eh' 

95 

18 . 1 

dss  C 

ch’ 

07 

19.7 

-9S_- 

ch- 

98 

59.2 

des_C 

ch- 

09 

52.7 

dag  C 

ch' 

19 

19.9 

d9S_C 

ch' 

11 

22.7 

dB3_C 

ch- 

12 

59.1 

d8g_C 

ch' 

13 

22.1 

d8g_C 

ch- 

11 

23.6 

d9g_C 

ch  ‘ 

15 

23.3 

d8g_C 

ch  - 

IS 

51.0 

deS-C 

ch- 

17 

55.7 

dB3_C 

ch- 

18 

19.5 

dsB_C 

ch- 

19 

17.2 

d83_C 

ENDS 

DAY 

1  DATA 

PRINl 

/  •  O 

USED  TC12  TO  MEASURE  VRl  TEMP 
WITH  UUT  PWR  ON  MOMENTARILY. 
DETECTORS  WORKING  PER  SPEC. 


STEP-STRESS  TRIAL  TEST 


dm  1 

(pot^  Cp7t.  ctVrA&'e. 


TOIAL  TEST  BUN 


050 


DAY  1:  PAGE  13  OF  13 


VA'i  'Z 


DAY  2; 


(o'O 

19:34  BEGIN  pLOT 


1 


PLOT  No.  1  IS  CHANNEL  1 

PLOT  No.  2  IS  CHANNEL  2 

PLOT  No.  3  IS  CHANNEL  3 

PLOT  No.  ^  IS  CHANNEL  4 

PLOT  He,  S  IS  CHANNEL  5 

PLOT  No.  E  IS  CHANNEL  7 

PLOT  No.  7  IS  CHANNEL  9 

PLOT  No.  e  IS  CHANNEL  13 

PLOT  No.  9  IS  CHAN«5!0^17 

19:38  RAMP  TO  +61  C;  UUT  OFF 


EXP 

31— 

SCAN  BB-!- 

*11  *  2S ’ 19*  39 

rnal  Survs'/.'MaeiB."" 

eh- 

31 

2E.9 

d85_C 

ch- 

02 

27.7 

da=_C 

sh- 

33 

27.1 

das_C 

ch- 

01 

27.5 

d9E_C 

ch- 

35 

27.3 

r 

nh 

3= 

27.1 

etc  ,0 

eh- 

3? 

27 . 2 

d's*  C 

ch- 

38 

29.3 

dB^C 

ch- 

39 

27. S 

dss  C 

**  h  * 

13 

27. 1 

ds^C 

ch* 

11 

22.1 

ds^C 

ch* 

12 

22.2 

JieS-C 

ch' 

13 

22 .9 

ds***  r 

ch* 

11 

22,7 

da^C 

ch* 

IS 

22.9 

da''  C 

ch- 

15 

27,3 

dea_C 

ch* 

17 

27,3 

da;  C 

ch- 

19 

27.9 

dBj  C 

ch- 

19 

27.9 

dss_C 

EXT 

31  — 
r  TK« 

SC.^N  00s* 

>  1  a _ 

-il-25-19-'l2 

1  1  ns 

r-n^A  survey.' nusjcr 

ch' 

31 

11,9 

dsc  C 

eh’ 

32 

E5.S 

ch* 

33 

35.5 

dB"  C 

ch- 

31 

35.5 

ds^C 

ch* 

35 

31.9 

dea_C 

ch- 

05 

38.2 

dB-*  C 

ch* 

37 

32.5 

dssic 

ch- 

38 

31.1 

dBC_C 

ch* 

09 

31.1 

d8S_C 

eh* 

13 

32.9 

d65_C 

ch* 

11 

22.3 

d8S_C 

ch* 

12 

22.3 

deB_C 

eh* 

13 

22.1 

dBs_C 

ch* 

11 

22.9 

dBa_C 

ch* 

15 

23.5 

d9a_c 

ch* 

15 

31.3 

d*a_c 

ch* 

17 

31.9 

dB8_C 

ch* 

19 

31.2 

des_C 

ch* 

19 

33.1 

dtB_C 

\ 


# 


1-26 

-91 

to  11- 

27-91  STE 

EXP 

01— 

SCAN  312- 

-11  25-19  IS- 

Thernil  S-jrvey/HusiBr" 

ch* 

31 

19.2 

das  C 

oh- 

02 

S6,3 

da5_C 

ch* 

33 

11.3 

dB5_C 

ch* 

31 

11.9 

dcfi_C 

ch* 

35 

13.9 

da'*  C 

eh- 

35 

15.2 

da''  C 

ch* 

07 

(  11.1 

deauC 

ch* 

39 

13.3 

das_C 

eh- 

39 

10.1 

dBS_C 

ch* 

13 

12.7 

de5_C 

ch* 

11 

22.5 

dBB_C 

ch* 

12 

22.3 

C 

ch* 

13 

22.1 

dfiC_C 

ch* 

11 

23.9 

r 

eh- 

15 

23.2 

d85_C 

oh- 

15 

13.7 

da''  C 

eh- 

17 

11.2 

dflS_C 

ch* 

19 

12.9 

dB5_C 

ch* 

19 

12.3 

dBS_C 

EXP 

01  — 

.crAM  ntp,- 

-11  2S- 19-53- 

^  Tharnal  Syrv 

ay/Nuslsr' 

sh- 

31 

53.1 

P 

ch* 

32 

£9.1 

jag  C 

ch* 

03 

£0. 1 

da^  C 

ch- 

31 

CC.5 

dag  2 

eh- 

OS 

19.9 

c 

sh- 

0£ 

51.1 

dag^C 

eh* 

37 

19.1 

dag  C 

ch* 

39 

19.9 

dsB_C 

eh- 

39 

17.5 

dss_C 

ch- 

13 

19.2 

des_C 

C  h  * 

n 

23.5 

da'^  C 

ch* 

12 

22.7 

d8s_C 

eh- 

13 

22.2 

j*'*  f' 

ch  * 

11 

21.7 

ch- 

IS 

23.1 

da'**  C 

eh- 

15 

15.9 

deS_C 

»jh* 

12 

*? 

d3S_C 

eh- 

18 

19.1 

dBB_C 

eh* 

19 

19.9 

dag  C 

EXP 

01- 

-SCAN  323- 

-ll*2Ea9*51 

4H 

1  Thopnal  S-jrvBy.'N-jslBr ' 

ch* 

01 

££.9 

d8a_c 

ch- 

32 

59. 5 

dB3_C 

ch* 

33 

53.9 

d8s_C 

ch* 

01 

51,1 

dBC_C 

ch* 

35 

S3.S 

dBS_C 

ch* 

35 

51.5 

dBB_C 

ch* 

37 

52.5 

d8a_c 

ch’ 

39 

51.2 

dBB_C 

ch* 

39 

52. 1 

d»5_C 

ch* 

13 

53.3 

d6s_C 

ch* 

11 

23.2 

dB3_C 

ch* 

12 

22.6 

dBS^C 

ch* 

13 

22.2 

dB8_C 

ch* 

11 

21.3 

dBB_C 

ch* 

IS 

23.1 

d»5_C 

ch* 

16 

S3. 9 

d*8_C 

ch* 

17 

51.3 

dBB_C 

ch- 

IB 

53.2 

daa^C 

ch' 

IS 

53.3 

dBB_C 

STEP-STRESS  TRIAL  TEST 


EXP  01 — SCAN  e2<"ir2E  19  E5-3S 
Thernal  Syrvsy.'Myaler" 


eh- 

01 

£7 

1 

dSC_C 

ch- 

02 

55 

0 

das_C 

ch- 

33 

cc 

3 

dBC_C 

ch- 

31 

SS 

3 

dac  C 

ch- 

35 

SE 

0 

da-  C 

eh- 

35 

SE 

c 

daslc 

ch- 

07 

5S 

1 

d==_C 

ch- 

09 

£7 

A 

de3_C 

eh- 

39 

££ 

1 

ye-~P 

ch- 

13 

£5 

Q 

dsa_C 

1 1 

23 

1 

da-  C 

ch- 

12 

22 

5 

dBB_C 

ch- 

13 

22 

daa  C 

ch- 

11 

21 

0 

dBa_c 

ch- 

IC 

23 

2 

daa  - 

eh- 

15 

£C 

3 

dBa_c 

ch- 

17 

cc 

A 

des_c 

eh- 

18 

£5 

0 

deS-C 

ch- 

19 

cc 

7 

d8a_c 

EXP  01— SCAN  029 — 1 1  •  2E  '  20*  02  ’  39 
TSerr*al  Surve/.'^uslsr' 


ch* 

ch' 


01 

02 

at 


ch*  05 
ch-  OE 
ch*  07 
ch-  09 


ch* 
ch* 
ch* 
ch* 
eh* 
ch* 
ch* 
ch  - 
ch* 
ch  • 


09 
10 
11 
12 
13 
1 

15 
15 
1? 
19 
ch*  19 


59.1 
59. £ 
57.9 

57. 8 
57.5 
59.0 

iV.z 

59,7 

55.9 
57.5 

22.9 
22 , 
22 . 
23 , 
23. 

t:7 , 

57.9 
57.5 

57.1 


ds3.C 
ds'^  C 

de;  C 
d*^  0 
ds2_C 
dsglc 
dts_C 
H...  r 

doclc 
des_C 
«!ss_C 
dsS.C 
rfes_C 
d85_C 
ds-  C 
deq  C 
dB3_C 
dsa_c 


EXP  01 — SCAN  332 — 1 1 ■ 2S • 23- 3E  •  3E 
Thsrn.l  Sjrvoy/Muelor" 


ch-  31 
ch-  32 
ch-  83 
eh-  3i 
ch-  35 
ch-  35 
ch-  37 
ch-  09 
eh-  09 
ch-  10 
ch-  11 
eh-  12 
ch-  13 
ch-  H 
eh-  15 
ch-  IS 
ch-  17 
eh-  18 
eh-  19 


59.1 

59.9 

59.7 

59.7 
59.5 
59.9 
59.1 
59.9 

59.1 

59.5 

22.7 

22.5 

22.1 

23.6 
23.2 

59.7 

59.8 
59.5 
59.5 


d9a_c 

deB_C 

dBS_C 

d85_C 

deg_C 

dBS_C 

deB_C 

d8s_C 

d8c_C 

d8s_C 

deS-C 

deo_C 

d9s_C 

d9B_C 

riflc_C 

dBs_C 

dBa_c 

dea_C 

dBO_C 


i  **  V  A*  L*  '■* . 

OF  ii 


20:10  LEVEL  0;  TURN  UUT  PWR  ON 

EXP  91 --SCAN  92E”il-2S-25  19-36 
Thsrnal  Survay/Nueler* 


EXP  91— SCAN  91^  —  11- 25- 29- IS -26 
Thsrnal  Survey /Hus Isr* 


EXP  91— SCAN  019— ll-2E-2e-22  2S 
Thernel  Survey/Mueler” 


ch* 

91 

69. 6 

«JS5-C 

ch* 

9! 

63.5 

ds-  C 

ch* 

92 

59.6 

ies_C 

ch* 

92 

69.9 

dssZc 

ch' 

63 

69.3 

!!e3_C 

ch* 

93 

59.3 

des_C 

ch- 

91 

59.3 

riea_C 

ch* 

01 

65.9 

dBS_C 

ch* 

96 

59. 1 

dsa_C 

ch* 

95 

67.9 

det-C 

ch* 

9S 

59.1 

!!e5_C 

ch* 

96 

65.3 

deS_C 

ch* 

97 

59. 1 

d*S_C 

ch* 

07 

69.6 

dsB_C 

eh* 

09 

S9.5 

d9S_C 

eh* 

09 

71.1 

dec_C 

ch* 

99 

59.9 

des_C 

eh* 

99 

72.9 

ds-  C 

ch* 

19 

59.2 

de3_C 

ch* 

19 

71.2 

deB_C 

ch* 

11 

22.9 

des_C 

ch* 

11 

22.7 

deB_C 

ch* 

o 

22.7 

dsa_C 

ch* 

12 

22.1 

ries_C 

ch* 

13 

22.3 

de3_C 

ch* 

13 

22 . 1 

des_C 

ch* 

11 

22. E 

deQ_C 

ch* 

11 

23.3 

dec  - 

ch* 

15 

23.5 

d9S_C 

ch* 

IS 

22.9 

deB_C 

ch* 

IS 

59.3 

dss_C 

ch* 

16 

75.9 

des_C 

ch  * 

17 

59.1 

dss  C 

eh* 

17 

79.1 

- 

ch* 

19 

59.2 

dsQ^C 

ch* 

19 

67.1 

deB_C 

ch* 

19 

59.2 

dag  C 

eh* 

19 

67.9 

deB_C 

EXP 

91- 

-SCAN  910- 

-li'26*20‘H*3Sj 

*=-  EXP 

ai . 

-SCAN  052- 

-11-25-20-26 

^  Therral  Eu.— . 

e*//Mueler“ 

n 

I'fh 

errsl  Sur\ 

ey/H-uelar" 

ch* 

91 

S0.3 

des_C 

sh- 

91 

61.1 

ds-  C 

ch* 

92 

59.9 

daB_C 

ch- 

02 

69.1 

de^C 

ch* 

03 

62  -2 

dsB  C 

sH- 

03 

59.5 

deB_C 

cn* 

61 

60.9 

ssa_c 

ch- 

01 

67.0 

dsB  C 

ch* 

95 

61.9 

deB_C 

eh- 

95 

69.9 

d83_C 

ch* 

96 

59.8 

dea_C 

sh- 

96 

66.3 

dcQ  C 

ch  ' 

97 

61.1 

dea_C 

ch- 

07 

71.9 

deaZc 

ch* 

99 

65.7 

des_C 

ch  - 

99 

72.9 

de3_C 

ch* 

99 

63.9 

<ieS-C 

:h  - 

99 

71.1 

deS-C 

ch* 

10 

61.2 

des_C 

ch- 

10 

72. S 

ds3_C 

ch* 

11 

22.7 

de3_C 

ch- 

11 

22.6 

deB_C 

ch* 

12 

22.5 

deB.C 

ch  * 

12 

22.1 

r 

ch* 

12 

22 . 1 

s!9S_C 

eh- 

13 

22.0 

des_C 

ch* 

11 

23.1 

da3_C 

sh- 

11 

23.3 

ds3_C 

ch* 

15 

23.2 

e!»S.C 

ch- 

IS 

23.1 

d«S_C 

ch* 

ig 

67.2 

deji_C 

eh- 

Ig 

77.1 

dss  C 

flii* 

17 

71.1 

d«-B_C 

ch  * 

17 

79.7 

3es_C 

ch* 

19 

51.7 

deS-C 

ch* 

19 

SS.7 

deB_C 

ch* 

19 

62.0 

dss_C 

ch- 

19 

69.3 

de3_C 

EXP  61— SCAN  9ES— 11-2S-29-39-3B 
Therr.el  Survey/Hueler' 


VH  'I 


ch-  01 

52.3 

da8_C 

eh-  01 

61.9 

de3_C 

eh-  92 

59.8 

ds3_C 

ch-  02 

69.9 
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S3.= 

ucy_C 

-.ll 

T7 

J=w_C 

kl: 

1  c 

7'! .  e 

ksi 

IS 

75 . 1 

ugy^C 

22  36 


EXP  31--S3~j  172— il  2S  22 

Ttier-nal  3u;'vey/t:ual«t  " 


kli 

21 

£5.7 

UBVi_C 

u!; 

91 

65.3 

ull 

SI 

72 . 3 

J=u_C 

Ufl 

22 

5S.^ 

doy^C 

C'li 

£2 

62.1 

ull 

£2 

57.7 

ugy  •« 

cll 

23 

71.1 

u.W— - 

kM 

v5 

71.5 

•Jgu  C 

ull 

S5 

:  t  ,  ‘i 

Jsy.C 

uli 

31 

ss .  s 

uoy^C 

•  h 

£•1 

33.2 

Jau ,  a 

ull 

S'* 

7'* 

u=w_C 

uli 

25 

71.3 

J«y_C 

kli 

SS 

71.1 

Jay_C 

ull 

£5 

7£  •  8 

d=-_c 

u!i 

'35 

58 .3 

Jbu_C 

un 

Ss 

63 .2 

ull 

Ss 

73.3 

u=y_C 

ull 

37 

73 .  ^ 

viali-C 

k'l 

£7 

73.6 

ull 

G7 

78 . 3 

dgy*.' 

uh 

23 

75.8 

Uay_C 

ah 

SS 

75.1 

ull 

ss 

oS .  2 

Jgy.C 

u!i 

33 

78 . 8 

ah 

S3 

77.  S 

J»*y_C 

ull 

G3 

82 . 3 

dsw,.C 

u!< 

13 

7*  .7 

iJ.a_C 

ail 

IS 

71 .8 

•Jg*y_C 

ull 

IS 

8S.5 

Joy.' 

ull 

11 

22.5 

u«u_C 

ah 

11 

22.5 

♦Jow-C 

ull 

ll 

22 .8 

Joy-,* 

ull 

12 

22  •  3 

d«y_C 

ait 

22.3 

Jgy_C 

ull 

12 

22.  •' 

Joyv 

ull 

13 

22 « 8 

aay_0 

ah 

13 

21.8 

Jg*y.C 

ull 

13 

22 . 1 

Jgy^' 

ull 

1 1 

23.1 

ah 

11 

23.3 

•Jr*y_C 

ull 

M 

23.5 

JoyJ 

ull 

IS 

22.9 

dt>W-- 

ah 

IS 

22.3 

Jgy_C 

ull 

IS 

23 .  S 

Jey« 

ull 

IS 

73. 1 

•Jey_C 

ait 

16 

73.2 

Jgy_C 

1 

1  ull 

*i£ 

85 . 2 

ull 

17 

81.5 

J»a_u 

ah 

17 

31.5 

Jgy_C 

:  ull 

17 

88 .  S 

Joy. 

ull 

13 

7S.7 

u'aw_c 

ait 

IS 

73.3 

J»W-- 

ull 

19 

7s  •  k 

Joy. 

ull 

13 

71.5 

u«y_C 

ull  13  71.6 

END  DATA  AVG. 

ull 

•19 

77 .  S 

Joy- 

m 


Vi  *■/■'•  ••: 


EX? 

01- 

-SCAN  152- 

*11  25  22  68  98 

EXP 

01- 

—SCAN  161- 

—  11  25  22  18  3di 

EXP  61—3 

CAN  176- 

—  11  26 

4i 

Tfigr  nol  3uf •vgy/nuglgr  " 

lainal  Suf' 

'ay/Nualai'' 

^I^Tiiai 

'n«l  Sufv 

•ay/Nusl 

ull 

61 

63.7 

Jaw_C 

ull 

81 

53.3 

aaii_u 

ull  61 

72.3 

i!au_C 

ull 

62 

62.5 

d«y_C  ' 

ull 

02 

65.1 

uau_C 

ull  62 

67.7 

jBa_C 

ull 

23 

71.1 

Jaw_C 

ull 

63 

73.7 

Jau_C 

ull  63 

73.3 

Jau^C 

ull 

61 

63.6 

llau;_u 

ull 

01 

71.3 

Uaw_C 

ull  61 

75.6 

Ja^C 

ull 

85 

71.8 

1I.U.C 

ull 

85 

73.1 

daii-C 

ull  65 

77.6 

uau_C 

ull 

66 

63.6  ' 

da%^C 

ull 

65 

76.6 

dau_C 

ull  63 

71.7 

iJay_C 

ull 

67 

73 . 1 

uauL-C 

ull 

87 

7S.0 

Jau_u 

ull  67 

73.3 

|]ew_C 

ull 

68 

75.8 

U.UL_C 

ull 

33 

76.6 

daw_C 

ull  68 

81.2 

deW-C 

ull 

63 

76.9 

Jau_C 

ull 

83 

78.2 

UaaL.C 

ull  68 

83.5 

dau.C 

ull 

16 

71.8 

Jaw_C 

ull 

16 

76.5 

JayL.C 

uh  16 

81.5 

deii_C 

ull 

11 

22.1 

dau_C 

ull 

11 

22.8 

iiau_C 

ull  11 

22.6 

dBU_C 

ull 

12 

22.2 

dau^C 

ull 

12 

22.1 

Jau_C 

ull  12 

22.3 

uau_C 

ull 

13 

21.3 

«lau_C 

ull 

13 

22.8 

dau_C 

ull  13 

21.3 

dail_C 

ull 

11 

23.1 

d»«_C 

ull 

11 

23.6 

J«U_C 

ull  11 

23.1 

u'cU-C 

ull 

IS 

22.3 

Uau_C 

ull 

IS 

23.6 

ila-u_C 

j  ull  15 

23.6 

daW-C 

ull 

IS 

73.1 

ilauL.C 

ull 

16 

81.1 

Ja«_C 

ull  15 

85.2 

Jau_C 

ull 

17 

81. S 

dau_C 

ull 

17 

81.1 

dau_C 

;  ull  17 

66.3 

dau_C 

ull 

18 

73.8 

dau_C 

ull 

18 

72.7 

Uaw_C 

ull  13 

77.3 

dau_C 

ull 

13 

71.6 

dau_C 

ull 

13 

73.2 

itau.C 

ull  18 

78.1 

dau.C 

•  V-^>cVV 


» ’  > 


EXPJi—SCW  186—11  :s  22  31 

“^Ifl^iwnsl  Sur  vay/Munlai  * 


vh 

61 

73 . 1 

aay_C 

vh 

82 

68.6 

v'ay_C 

vh 

63 

73 . 3 

Jay_C 

vh 

81 

75.2 

aay_C 

v!i 

65 

73.1 

VBy_C 

ui> 

85 

75.3 

v*ay_C 

vh 

67 

83.5 

UBy_C 

vh 

68 

31.3 

day_C 

vlt 

33 

31.3 

uoy_C 

vh 

18 

82.2 

Jey^C 

vli 

11 

22.5 

Jay_C 

vh 

17 

22.1 

day  C 

vh 

13 

22.6 

day  C 

vh 

11 

23.1 

vBy_C 

vh 

15 

23.8 

day_C 

v!> 

15 

S3 . 7 

a«y_c 

vh 

«  •• 
t  i 

33.5 

day_C 

vh 

IS 

73.6 

doy.C 

vh 

13 

78 . 7 

dBy_C 

EXP 

61- 
k  Ti 

-SCAN  181- 

-11  25 

# 

Bt'nsl  Svf'v 

ay.'tluB 

vh 

81 

7".  3 

day  C 

vh 

62 

53.8 

VBy_C 

vh 

63 

73.3 

da"  '' 
VBa_» 

vh 

a.i 

75.5 

VB"  C 

vh 

85 

78 .3 

doa_C 

vh 

83 

75.5 

day  C 

vh 

87 

Si.l 

dBy_C 

v!i 

83 

32 .3 

dsy^C 

vh 

83 

31.7 

dau_C 

vli 

13 

32.5 

Oay.C 

vU 

11 

22.5 

day_C 

vh 

12 

22.1 

day^C 

vh 

13 

21.3 

day_C 

vh 

11 

23.1 

day_C 

vh 

IS 

23.6 

day_C 

vh 

15 

37.1 

dB-_C 

vh 

1? 

89.3 

dry_C 

vli 

13 

78 . 3 

Jbu_C 

vh 

'is 

73.2 

0ay_C 

EXP 

61- 

-SCAN  183- 

-11  25 

m 

vf'nEil  Sut'vvy/Tiutt 

vh 

81 

73.1 

i!wu_C 

vh 

62 

58.6 

daa_C 

vh 

63 

79.5 

J-w_C 

vh 

61 

76.7 

vh 

65 

79.9 

U»u_C 

vh 

66 

75.8 

day^C 

vh 

67 

81.3 

dauL.S 

vh 

63 

82.5 

Jau_C 

vh 

63 

85.6 

day_C 

vh 

18 

82.8 

UByL.C 

vh 

11 

22.5 

d»a_C 

vh 

12 

22.1 

UauL_C 

vh 

13 

21.8 

Ja«_C 

vh 

11 

23.3 

dayi.C 

vh 

IS 

22.7 

datt_C 

vh 

15 

87.3 

dau_C 

vh 

17 

96.1 

J-WL.C 

vh 

16 

79.1 

iJa«..C 

vh 

19 

79.1 

d«U_C 

•2  3S  35 


START  DATA  AVG. 

E>:F.  01— SCAiN'  132—11  25  22  -IE  3=! 
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vh 

31 

73.5 

vh 

62 

53.6 

•Jsy_C 

w!i 

73.7 

tiou-  2 

v.h 

61 

7cT5 

vh 

35 

«  9  ai 

dBu_C 

vh 

65 

75.3 

d«a_C 

vh 

67 

31.5 

dau_C 

ull 

63 

eZ  .7 

day_C 

vh 

83 

SS.2 

dBy_0 

vh 

19 

SZ.3 

u*:i 

It 

2i.7 

vh 

rs 

22.2 

«•••  c 

vh 

21.3 

tie*—  C 

vh 

11 

22.3 

day_C 

vh 

IS 

22.3 

day_C 

urt 

15 

S7.  ^ 

vh 

17 

33.2 

jBy_C 

vh 

is 

?P.? 

cll 

13 

dgi:  C 

EX? 

31- 

-SCAN  133- 

-11  23 

m 

f'' 

infrirt  1  suf  vojy  .^nu8. 

vh 

31 

72.  S 

iitsy^C 

53.8 

day_v 

■•i: 

63 

7s.  7 

«iey_C 

61 

77.S 

dBy_C 

c:: 

ss 

73.2 

liau  C 

vh 

rs 

73.8 

lioia^V 

vh 

.s 

wll 

32.3 

dBy_v 

vh 

93 

Ss.2 

rs 

83.8 

d-‘d_v 

vll 

1 1 

ZZ.5 

u!i 

T2 

d«y_C 

vh 

*3 

Zl  *0 

weu_v 

vh 

11 

23.  S 

dey..C 

vh 

IS 

• 

Ai/  •  i 

J»’^C 

vh 

IS 

37.5 

•J»u_C 

v!t 

«  •• 

i  1 

36.3 

daW_C 

vh 

13 

7S .  3 

wou,  C 

vh 

13 

73.7 

EXP 

81- 

-SCAN  269- 

-11  23 

|Tt 

Sur-v 

■y /tius. 

vll 

81 

73-7 

uoU_C 

vh 

82 

55.2 

u«y_C 

vh 

63 

73.8 

dau_v 

wll 

81 

77.0 

UVUL.C 

v!i 

65 

79.3 

Jvu-.C 

vh 

85 

75.1 

J-W_C 

vh 

67 

81.7 

dau_C 

vh 

69 

82.9 

da«_C 

vh 

69 

95. 1 

vh 

16 

93.1 

dauv.C 

vh 

11 

22.7 

d-M-C 

vll 

12 

22.2 

dau_C 

vll 

13 

21.9 

d-u_C 

ull 

11 

22«3 

daM_C 

vll 

IS 

22.9 

d.yL.C 

vll 

15 

97.5 

d.«_C 

vll 

17 

99.3 

Uaw_C 

vh 

19 

79.9 

da«_C 

vll 

19 

79.9 

d.u_C 

*  y 

■  •  '••.t?  .•*.*,*  * 

'*'*  I'.  ■■  i'V.  ii. 

'.’••■/''tV*  ;  -1  V. 


EXP  61— SCAN  28'.  — 1!  25  22  =3  35 
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uli 

uh 

u't 

uh 

u!i 

•j!> 

uh 

wh 

i:h 

uh 

uh 

i;!. 

U'ii 

uh 

uh 

i;h 

i;h 

L’l. 


83 

85 
85 
87 
63 
83 
18 
1! 
•  ^ 

1  ^ 
15 
15 
17 
IS 


73  ■  8  ^ey_C 

58.1  Jeu_C 
73.  S  J«w_C 

77.1  J.y_C 
73. -1  usy_C 

/b.i  ucy.-- 

SI.  3 

83.8  3rw_C 
35 .  a  JBy_C 

53 . 1  'JBy_C 

22.3  •Jbu_C 

22.3  JBy_C 

21.3  i;By_C 

23.2  i!bw_C 

23.8  BBu_C 
87.5  JBy_C 

30.  '1  UB*J_C 

73.8  v;By_C 

73.3  uBy*  C 


EXP  81— 3C.AH  233—11  25  23 

Ti.Bt'rtal  Sut'VB/.'MuslBt  ' 


uti 

uh 

.1, 


uh 

wl: 

uh 

u!i 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 


BV 

8-1 


BO 

a-! 


iV 
!  1 


15 
17 
1  s 

13 


:v.o  VBy^v 

53.1  VBy_C 
73.3  VBy  C 

77.1  vBy_C 
73.5  uBw_C 

75.1  jBy_C 
a  1.3  -Jsy.C 
33.8  Jsy_C 
35.7  JBy_C 

83.2  UBy_C 

22 . 3  Jay.C 

22 . 2  vsy_C 

21.3  J8y_C 
23.2  v'ay  c 


22 . 3  v'By_C 
37.7  JBy_C 
38 .  '1  uBy^C 
78 • 3  u»y_C 

73.3  vBv  C 


EXP  81— SCAN  212—11  25  23_ 
Thm-nal  Sui-vb//Mub1bi'‘ 


vh 

vh 

vh 

vh 

vli 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 

vh 


81 

82 

83 

8^ 

85 

85 

87 

63 

89 

18 

11 

12 

13 

1-1 

15 

IE 

17 

18 
13 


/  V.  s 

58.2 

79.3 

77.1 

73.5 

32.6 

33.1 

35.7 

83 . 2 

22 .5 

22.3 
21.9 

23.2 

22.8 

37.7 

38.5 

73. 5 

78.3 


UBW_V 

Jay_C 

J-U_C 

iIay_C 

J-a_C 

a-w-c 

Jbu_C 

Jbu_C 

Uoy^C 

Jau_C 

aa«_c 

aBy_C 

uay_C 

Jaw_C 

uBa_C 

Jbu_C 

Uau_c 

a«u_v 

uau_C 


?XF  SI— SCAM  CIS— n  X6  22  -IS 

Titorn«l  Su:  yv>‘/n:.iel9r  ” 


ull 

ei 

73.3 

•J»y_C 

ul; 

a2 

S3.1 

Joy.C 

uN 

03 

33.3 

Uou-C 

i;!> 

9-1 

77.3 

J.ii^C 

•.}i 

as 

73. S 

iJ»y,-C 

■.'!> 

es 

7  c .  3 

Uiiw_C 

u)i 

97 

32.3 

J»y^» 

wh 

33 

83.1 

Jbw_C 

uii 

33 

85.3 

>ley_C 

uii 

10 

33.3 

Jaa_C 

•-‘t 

U 

22.5 

ilau_C 

-.;!• 

12 

22.2 

Jbu_C 

u!> 

13 

21 .3 

Jau.C 

■jii 

H 

*■ 

i!ay_C 

w!> 

15 

22.3 

iiaw_C 

uli 

IS 

37 . 7 

Jaw_- 

wl: 

17 

33.5 

Joy^C 

13 

73.1 

uoy.- 

ul. 

13 

33.3 

««U-- 

23:44  RAMP  TO  +77°C  (+86°C 
COMPONENT);  LEVEL  2 

EXP  SI— SCAN  252— ii  2=  22  -M  25 
Tlisr  ndl  Su:  vsy/ ^lueis;'* 


u!> 

31 

7** « 2 

uaw_C 

uli 

82 

S9 . 1 

uaU_C 

u!< 

33 

32. S 

ilay^C 

wl> 

B’1 

•  a; 

way-C 

cli 

35 

73. S 

Oay_C 

i.)i 

3S 

7S.2‘ 

4Jey_C 

uli 

37 

32 . 2 

.  4 

uii 

33 

3:.i 

Jey^C 

uli 

33 

35 . 9 

•J«.y^C 

uti 

13 

32 . 2 

ueu^C 

u!i 

11 

22 . 7 

0«y-C 
•  f* 

u!i 

12 

22 . 2 

uli 

1 3 

21.3 

u!i 

M 

22  •  1 

uoy^C 

u!i 

15 

22.3 

uvy^C 

wl: 

IS 

87.3 

Ury_C 

w!t 

17 

92.7 

•Jau_C 

wl. 

18 

73.2 

iJbu_C 

w!. 

13 

88. 1 

uBy_C 

END  DATA  AV6. 
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w). 

31 

77.8 

JayL.C 

uh 

32 

74.6 

JawuC 

wlf 

33 

82.8 

aa«_c 

wh 

34 

83.3 

Jay^C 

W-)l 

35 

82.1 

Jay^C 

wll 

BS 

79.4 

Jayuw 

vl> 

37 

84.1 

uay_C 

wll 

33 

35.3 

Jmu,C 

wll 

38 

87.7 

Jay^C 

wll 

13 

BS.6 

Jbu_C 

wll 

11 

23.1 

Uay_C 

wll 

12 

22.6 

Uay^C 

wll 

13 

22.2 

J«y_C 

wll 

14 

23.9 

Javi.C 

wll 

IS 

23.4 

Uay^C 

wll 

16 

83.4 

Uay_C 

wll 

17 

93.7 

Uay_C 

wll 

13 

91.4 

iiay_C 

wll 

19 

82.9 

•hiW-C 

e;<f  ai— scan  2sa--ii  2e  23  =2  3= 

TItar'nal  Suf vvy/Nualsf '* 

7S.3  -Jt!ii_C 


u!: 

•jIi 

iitl 

wl> 

:j1i 

ult 

•jl; 

•jh 

wli 

uli 

uh 

uh 

yl. 

ull 

iitt 


S2 

S*1 

as 

as 

S7 

So 

as 

IS 

1 1 

12 

13 
M 
IE 
15 
17 
13 
?  a 


Sl.S 
5‘t .  1 

31.1 

33.1 
37.  £ 

CO  s 


21 .3 
23.0 

32.  S 
SS.7 

33 .  ‘1 
S-. .  1 


Jsy-C 

usy^C 

liey^C 

wey^C 

uey^C 

uey-.- 
.s«, .  r 

Jej-C 

■Jsii-C 

•Joy^C 


EXP 
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41 

r' 

sr  nsl  3ur'. 

ey/figsl 

gli 

31 

cl  .2 

wcy— - 

gli 

32 

75.5 

y«y_C 

wll 

S3 

37.5 

i:ay_C 

wll 

3‘i 

C  M  . 

uay.C 

wll 

85 

35.9 

J=y_C 

wil 

£•5 

s3Tm 

-'ay^C 

gi: 

87 

33.2 

g«y„C 

wll 

33 

33.3 

Jay  C 

uh 

33 

S.J  .  1 

Jsy_C 

UM 

iS 

SC' .  7 

•Jey_C 

UM 

1 1 

Jsy_C 

w!t 

12 

22 . 2 

Jey^C 

wll 

13 

gsy^C 

g:i 

i'* 

22 . 5 

Jgg  C 

gi : 

2_c 

22.3 

j— .  r' 

y-W— - 

wl: 

IS 

35.2 

J*y_C 

g:i 

i  / 

SS  «  '1 

usy.'o 

g:i 

13 

36.2 

wl. 

IS 

37.1 

J=y_C 

i 

EXP 
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!  275““ 

■11  27  S3 

iS 

1 

31—3 
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11  25  22  5=  25‘ 

^  Thgr  nai 

3u;  ‘.’c 

\ 

itai  2g?*vc 

y/i-grls:-' 

-gl: 

81 

31.^ 

Jey^C 

gli 

31 

sv.^ 

Jry^C 

g<: 

£2 

75 . 7 

gey-- 

‘mtt 

32 

75.2 

usy_C 

gh 

82 

37 .  S 

Jsy.C 

'mh 

S3 

55.1 

•J«y_C 

uh 

g-t 

3  '1 . 3 

gcy.g 

glj 

3-1 

eg  •  1 

gey— 

g!( 

85 

37  •  2 

g«y-g 

gSi 

35 

ss.$ 

gey— • 

gh 

85 

82  •  3 

•2ew_C 

gli 

35 

H 

•  M 

gh 

£7 

33.5 

iley-g 

gJt 

37 

37.5 

Jry«C 

gfi 

83 
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13 
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S5.7 
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■.:l> 

55 
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55 
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57 
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57 
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-jIi 

53 
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58 
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vh 

53 
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53 
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22.1 

J«u_C 
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utsy.C 

cll  57 

52,2 

sl=W_C 
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23.3  vIbu_C 

23.1  u«w._C 

81.3 

31 .7  klau^C 
81.3  ii«y..C 
31.7  «lsu_C 


ii}t  11  23  .-2  Uvy^C 

•jit  IS  23.1  (Isy^C 

w::  IS  31.3  U«w_^ 

tiit  .17  .31.7  vIsyL.^ 

16  81.5  ;>au_C 

uli  rS  31.7  ui>u_C 


••  i !  13 


12:40  AT  L^VEL  4;  TURN  UUT^PWR  ON 
(+93°C  Chamber,  +102°C  Comp.) 


'•  1 1  I  '1  2  ^ 

u!t  Is  23.8  u«y.C 

*.!i  IS  S7.S 

v;;i  17  132  .v 

IS  SI. 5  uew^C 

uU  18  S3.^  ■J.y.C 


day;  v:of  to 


START  DATA  AVG. 


-.h 

ri 

35.4 

u!i 

e2 

31 .7 

J«y^C 

v.!i 

SZ 

133.3 

Jay_C 

v!i 

3-: 

3e .  3 

t  m 

^1: 

es 

131.3 

J3IW_C 

uti 

3E 

S3.1 

Jgi;  C 

ult 

37 

133.3 

uvy^C 

uh 

33 

53.3 

u«y..C 

wt. 

33 

133.3 

U««_C 

•••il 

13 

13E.5 

U- 

wl. 

11 

33.1 

J«u_“ 

ul: 

13 

33. S 

J»a_C 

u!i 

13 

33 .3 

u»u_C 

uli 

H 

33.3 

J-a_C 

ull 

IS 

33.3 

J«yL_C 

utl 

IS 

lll.S 

J«W_C 

bl> 

17 

1H.9 

«l«w_c 

til; 

la 

183.4 

tl«y;_C 

iiti 

IS 

131. S 

u«i4_C 

EX?  Si— 3 

"ftn  6S£- 

- 1 1  ^7  1 *  5-  - 1 

cXr 

s  \  . 

«i: 

C.l 

to 

1 

i 

r:«l  3u7". 

»y/;iutPitfr  " 

n 

W’ 

s:  nel  S 

vl 

57. 5 

uey.C 
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31 
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62 
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yh 
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34 
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yh 

6s 
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« 
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yh 

38 

« 
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yh 

35 
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yh 

16 
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33.5 
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11 

22 
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J-ii-C 
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13 
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14 
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22 
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STEP-STRESS  LEVEL  COhfPLETE 


STEP-STRESS  TEST  DATA  SHEET  STEP-STRESS  TEST  DATA  SHEET  (continued) 
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STEP-STRESS  TEST  DATA  SHEET  STEP-STRESS  TEST  DATA  SHEET  (continued) 


'.Sf  Costiaucd  ocii 


STEP-STRESS  TEST  DATA  SHEET  (coirrMUED)  STEP-STRESS  TEST  DATA  SHEET  (continueo) 


STIvP-STRESS  LEVEL  COMPLETE 


STEP-STRESS  TEST  DATA  SHEET  STEP-STRESS  TEST  DATA  SHEET  (continued) 


STEP-STRESS  TEST  DATA  SHEET  (com-muEO)  STEP-STRESS  TEST  DATA  SHEET  (continued) 


STEP-STRliSS  LEVEL  COMPLETE 


TRIAL  TEST  RUN 


STEP-STRESS  TEST  DATA  SHEET  (continued) 


UUT  PERFORMANCE  TEST  DATA 


CONTINUED 


2m. m  3« 
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MAf7 
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dMr  1 
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'IS 

C04TD*  9%3 . 47 


Synthesizer  1  (JS)  Output  for  Channel  00  Synthesizer  2  (J12)  Output  for  Channel  00 

Shown  is  output  off  frequency  with  low  output  power.  Shown  is  partial  unlock  and  sweeping  to  regain  lock. 

[  Frequency  should  be  at  921  MHz  with  power  level  >  -f  9  dBm  (cable  loss  is  1  dB)  ] 


Detector  1  I  +  Q  >  0  Output  Bit  Channel  00 

Shown  for  -75  dBm  Rev  Signal  input,  duty  cycle  is  53 
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STEP-STRESS  TEST  DATA  SHDET  STEP-STRESS  TEST  DATA  SHEET  (continued) 


TI-IST  Copiinticd  p<gc. 


STEP-STRESS  TEST  DATA  SHEET  (CONTINUED)  STEP-STRESS  TEST  DATA  SHEET  (continued) 
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TRIAL  TEST  RUN 


SI'I-p.STRI-SS  LEVKI,  COMPLETE 


TWAL  TEST  HUN  THIAL  TEST  RUN 
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STEP-STRESS  TEST  DATA  SHEET  (CONTINURU)  STEP-STRESS  TEST  DATA  SHEBr  (continued) 
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STCF-SIHESS  LEVEL  COMPLETE 


TRIAL  TEST  RUN 


TEST  EQUIPMENT  &  CALIBRATION  LOG 

2-/6-  9f  throuah  /2'/7~9j  •. 


Hii 


DESCRIPTION 


T/R  Test  Station 


Control  Panel 


RF  Section 


zer 


FET  Probe 


Power  Meter 


Power  Sensor 


Osdl 


Digital  Multimeter 


Digital  Multimeter 


PowerSpiitter 


PowerSplitter 


Reg.PowerSupply 


EE 


6-l-2»2o» 


G-isacaz 


Manuf.&PartNo.  I  ID  NUMBER 


HAC:  SPECIAL 


HAC;  SPECIAL 


HP;  8660C 


HP:  86631 B 


HP;86603A 


HP;  8568Aw/OptE16 


HP:1120A 


HP;436A 


HP;  8482A 


HP;1980B 


ronDonner;  7344A 


HP;  3478A 


MiniCkts;ZFSC-2-5 


|MiniCkts:ZFSC-2*5 


Lambda:  LP-531-FM 


Lambda;  LP-531-FM 


i  Lambda;  LP-530-FM 


,  Lambda;  LP-520-FM 


Item  Notes 


H'AS-i^Z^ 


\  HCIL 

i  NCR- 

Computer 

HP;  9845B 

Flex.  Disk  Memory 

HP:9895A 

Signal  Generator 

Osci 


Digital  Multimeter 


Diqitai  Multimeter 


Digital  Multimeter 


Tbermal  Chamber 


DataAcqtnCntl  Unit 


Powers 


'Plptfe.r- 


Tektronix:  2465 


i  Thermotron;  S-4  w/CntI  |  H  -EoTSi>n 


HP:3497A 


HP'. 


STBP-STRBSS  TEST  (abridged)  DATA  SHEET  STEP-STRESS  TEST  (abridged)  DATA  SHEET  (cmnwvea) 


STEr-STKESS  LEVEL  COMTLETE 


TEST  (abridged)  DATA  SHEET  STEP-STRESS  TEST  (abridged)  DATA  SHEET  ( 


Mi«^  STEP-STRESS  LEVEL  COMPLETE 


STTEP-STRESS  TEST  (abridged)  DATA  SHEET  STEP-STRESS  TEST  (abridged)  DATA  SHEET  (continued) 


NOTES  acvi  paft  STEP-STKESS  LEVEL  COMPLETE 


SECTION  5 


Data  Reduction 
Tables  and  Plots 

prepared  by  S.  D.  Mueller 
and  B.  J.  Armstrong 
and  J.  R.  Switzer 


129 


TABLE  D-2;  TEMPERATURE  STRESS  LEVEL  DATA  WITHOUT  VOLTAGE  STRESS  (n  /  0) 
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TRIAL  TEST  RUN  msim  - 1 00/  3^9 


TABLE  D-3:  TEMPERATURE  STRESS  LEVEL  DATA  INCLUDING  VOLTAGE  STRESS  (n  /  n) 
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Temp/Step-Stress  Chamber  Setting 
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STRESS  RESULTS,  DAY  4 


SECTION  6 


Unit  McxJification 
&  Equipment  Setup 
prepared  by  S.  D.  Mueller 
and  B.  J.  Armstrong 
and  W.T.  Clark 
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FIGURE  D-2:  A4  DETECTOR  CIRCUIT  CARO  MODIFICATION 
FOR  AUXILLIARY  -5  Vdc  CONSTANT  SUPPLY 
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SUPPLEMENTAL  (appendix  d) 
STEP-STRESS  TEST  DATA  SHEET 


UUT  Serial  Number  (oocr  msn): 


Teat  Date:  _ 

Tester:  (Name  a  n>mp  below) 


STEP-STRESS  Level  (cmerO- lO): 


UUT  PERFORMANCE  TEST  DATA 


PERFORMANCE  MONnORlNG 


At  Dwelt  For  the  modified  resistor/zener  diode  subcimiit,  record  tbc 
voltage  across  the  LOAD  RESISTOR  at  this  STEP-STRESS  Level. 


Start  TEST; 


(TIME  HR:MIN) 


Voltage  across  LOAD  RESISTOR: 


(Vdc)  (refer  to  Appewrfir  D;  oominany  -5  Vdc) 


End  TEST: 


(TIME  HR:MIN) 


DETAILS:  A4  DETECTOR  CIRCUIT  CARD  MODIFICATION 
FOR  AUX.  CONSTANT  -5  Vdc  SUPPLY 
ANDR4/VR1  MONITORING 


D-20 


146 


tlur  cvkkcht 

jeMSMO  JICSISTO^^ 


I 


iWK'  li 


StiStsStiga 

o  o  O  S 


«Ifl 


.,. .,. .,.  .f  .f  .f  I  ^ 
'r.wS'-ivaitrjiJ 

$ 


»/*  _ 

w,«  5£n«  22*?“ 

“’1?  w,«S'Cl’n«5£“--  s 


5  5  *0  K  2  1 

Socac  «<*“ 

*-!CSl!C2I 


t«===i=.--i«L.BBa^g,,paSBgg^H|Bggg| 
|ir875T!lTi73l|liTsiSII5l5l3l8l3l3i5l5EI3ia2l3ljlir3i:iai5l3ll535ai;i3BIBISI' 


3  0  > 
^  ^ 

SI  z  I  i  I 

S  5  u.  £ 

illlS 


S  S  I  z 


«•  W  ^  S  o 
S  ^  3  lS  ^ 

S*;!* 
^  n  1 1 


uj  a5S»> 

*  S|“2S 
*>  ^"£Sa 

3  zssii 

::  •»  89 


FIGURE  D-7:  SPECIAL  TEST  BOX  SETUP 
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APPENDIX  C 


Conformal  Coating  Analysis 


HUGHES  AIRC31AFT  COMPANY 


INTERDEPARTMENTAL  CORRESPONDENCE 


TO:  D.  Hoch  cc:  Distribution 

ORG:  1A-62XX 

SUBJECT:  Step-Stress  Test  Units 

IMscoloring  oi  Conf  omul  Coating 
and  Reliability,  Post  Stress  Test 


DATE:  13  February  1992 
REF:  92/1A72JO/002 


FROMT  S.  d:  HneUer 
BLDG:  675  MAILSTA:  Z314 
EXT:  1-8360  ORG.CODE:  lA-72-30 


BACKGROUND:  Two  (2)  out  of  the  seven  (7)  production  R/T  modules  have  been  Accelerated  Step- 
Stress  tested  per  the  Test  &  Acceptance  Plan.  The  first  unit,  MSN  1030,  was  taken  to  Level  10  and  then 
Level  11  to  reach  catastrophic  failure.  The  second  unit,  MSN  1023,  completed  Level  10  without  failure.  Both 
units  tested  showed  visible  discoloring  of  the  conformal  coadng.  The  polyurethane  coating  appears  scorched, 
having  a  orange-brown  color,  over  the  entire  unit  surface.  The  appearance  is  amHar  to  a  hot  coffee  cup  being 
placed  upon  a  coated  table  and  leaving  a  ring  on  the  furniture’s  finish.  A  scrapped  circuit  board  was  placed  in 
the  thermal  chamber  with  MSN  1023.  The  board’s  polyurethane  coating  began  to  yellow  at  the  exposure  air 
temperature  of  Level  9  &  Level  10  ( + 140  °C).  The  discoloring  of  the  test  units  is  unacceptable  to  D.  Ragle 
(who  is  responsible  for  this  hardware),  and  makes  these  units  depreciate  s^niflcantly  in  value. 

TASK  ASSIGNMENT:  Under  direction  from  D.  Ragle  and  D.  Much,  en^eering  was  tasks  to 
determine  the  temperature  level  where  this  discoloring  would  be,  at  most,  minimized  to  localized  areas 
(allowing  spot  rework  on  few  component  surfaces)  or  yellowing  throughout  (also  typical  of  units  whose 
coatings  have  aged). 

ANALYSIS: 

R.  Patterson  (component/material  engineer)  has  tested  MSN  1023  and  another  unit  MSN  815  (for  compar¬ 

ison)  for  dielectric  strength  and  coating  thickness.  The  discolored  coating  of  MSN  1023  was  found  to  be 
acceptable  per  MIL-SPEC  requirements.  The  unit’s  poijrurethane  coating  had  not  carbonized  (no  burning) 
and  showed  no  sign  of  breakdown  when  subjected  to  6000  Volts  through  its  6  mil  thickness.  The  MIL-SPEC 
indicates  that  usage  is  specified  for  indeHnite  operation  to  + 130  '’C.  Color  is  not  a  criteria.  D.  Hahn  (product 
operations)  MSN  1023  and  found  no  defects  or  imperfections  as  judged  to  Hughes  workmanship 

criteria.  Again,  no  requirement  for  color  exists.  The  exposure  of  the  conformal  coadng,  although  in  excess  of 
its  •<■130  °C  qwc,  shows  no  degradation  in  performance  or  to  its  workmanship  reqinrements. 

S.  Mueller  (design  &  test  {rian  en^neer),  using  the  MIL-SPEC  -<- 130  '’C  requirement  for  operadon  and  the 
scrapped  board’s  cq>osnre  of  -<-140  °C  for  yeQowing,  determined  that  tesdng  of  the  remaining  units  would 
have  to  be  reduced  to  Step-Stress  Level  6  or  Level  7  to  minimiTa  the  discoloring  (d  the  polyurethane  coadng. 
The  attadied  i^nres  and  graphs  Stustrate  these  Levels  as  they  apfdy  to  the  Test  &  Acceptance  Plan  for 
Accelerated  Stq)-Stress  Testing. 

Component  case  temperatures  will  exceed  •<■130^  at  Level  6  (see  excerpt  figure  23.1).  Coadngnotin 
direct  contact  with  components  wiD  have  uniform  air  temperature  exposure  of'^130  **C  by  Level  7.  At 
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Level  7,  yellowing  will  have  occurred  on  components  due  to  case  temperatures  exceeding  + 140  °C  and 
browning  may  occur  in  some  locations.  The  component  case  temperature  information  dted  was  taken  from 
thermocouple  data  obtained  from  the  Trial  Test  Runs  of  25  November  through  27  November  1991  and 
17  December  1991.  The  Trial  Test  Run  of  the  Step-Stress  Test  was  conducted  <m  a  similar  unit  and  provided 
the  for  the  thermal  criteria  of  the  Test  &  Acceptance  Plan.  This  similar  unit,  MSN  -100/349,  was  not 
conformally  coated  and  ccnnpaitment  air  temperatures  will  be  slightly  increased  on  the  -103  configuration 
units  Qe^  MSN  1023, 1030, 815,  and  four  others)  due  to  their  coating.  Above  Level  7,  browning  will  continue 
and  be  more  widesi»ead. 

UMITAnONS  ON  R  &  D:  Reducing  the  unit  exposure  to  Uvel  6  or  Level  7  should  minimize 
discoloring  of  the  polyurethane  conformal  coating  on  future  test  units,  and  alleviate  the  concerns  of  D.  Ragle 
and  D.  Huch.  Reduction  of  the  temperature  stress  will  require  a  change  to  the  Test  &  Acceptance  Plan  for 
future  test.  Udng  Level  6  as  the  maTimnm  stress  would  only  stress  8%  of  the  components  to  their  maximum 
survival  temperature  extremes  (see  excerpt  of  Figure  2.2-1).  With  Level  7  used  as  the  extreme,  this  would 
to  include  38%  of  the  components.  The  ori^nal  scope  of  the  Test  &  Acceptance  Plan,  and  the 
approach  guided  by  the  Process  Action  Team  members,  was  to  provide  testing  up  to  the  units  Design  Limit 
which  at  present  includes  Level  10  and  imposes  accelerated  stress  upon  90%  of  the  components.  With  the 
reduction  of  stress  to  Level  6  or  Level  7,  we  will  be  repeating  the  approaches  utilized  by  the  prior  two  test 
piriiripantc  (testing  Only  to  maximinn  operating  specifications  rather  than  survival  extremes)  and  contribute 
little  to  the  research  and  development  of  Accelerated  Step-Stress  Tesdi^. 

REMARKS:  The  browning  of  the  conformal  coating  of  MSN  1023,  and  likely  MSN  1030  (not  analyzed), 
does  not  indicate  a  degradation  in  the  ability  of  the  conformal  coating  to  provide  its  intended  function.  The 
quesdoQ  remaining,  however,  is  what  the  Level  10  stress  environment  exposure  has  had  upon  the  component 
life  of  these  »■"«>«  By  jdan,  these  units  were  exposed  to  stresses  in  excess  of  their  specified  operating  limits 
with  the  intent  of  subjecting  them  to  extreme  stresses  that  would  accelerate  failure.  These  units  have  not 
been  evaluated,  as  yet,  to  determine  the  extent  of  damage  which  may  have  been  susUmed  during  test  which 
could  show  up  during  a  second  pass  of  the  Step-Stress  Test  or  could  happen  if  these  units  were  field^  as 
production  spares  in  the  future.  It  is  recommended  that  MSN  1023  and  1030  never  be  used  in  any  situation 
requiring  the  same  performance  reliability  as  a  new  production  unit. 


Disti3)atioo: 

D.R  Ragle 
S.  R.  Burnett 
L.  E.  Janies 


R.  F.  Phttersoo 
D.T.Hahn 
H.  W.  Hooune 
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EXCERPT  FROM  R  &  D  TEST  &  ACCEPTANCE  PLAN 
(FIGURE  2.2-1 :  MAXIMUM  SURVIVAL  TEMPERATURE  EXTREMES 
FOR  UUT  COMPONENTS  BY  DEVICE  TYPE) 
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MISSION 

OP 

ROME  LABORATORY 

Rome  Laboratory  plans  and  executes  an  interdisciplinary  program  in  re¬ 
search,  development,  test,  and  technology  transition  in  support  of  Air 

O 

Force  Command,  Control,  Communications  and  Intelligence  (C  I)  activities 
for  all  Air  Force  platforms.  It  also  executes  selected  acquisition  programs 
in  several  areas  of  expertise.  Technical  and  engineering  support  within 
areas  of  competence  is  provided  to  ESD  Program  Offices  (POs)  and  other 

O 

ESD  elements  to  perform  effective  acquisition  of  C  I  systems.  In  addition, 
Rome  Laboratorys  technology  supports  other  AFSC  Product  Divisions,  the 
Air  Force  us&r  community,  and  other  DOD  and  non-DOD  agencies.  Rome 
Laboratory  maintains  technical  competence  and  research  fX'ograms  in  areas 
including,  but  not  limited  to,  communications,  command  and  control,  battle 
management,  intelligence  informati(m  processing,  computational  sciences 
and  software  producibility,  wide  area  surveillance/sensors,  signal  proces¬ 
sing,  solid  state  sciences,  photonics,  electromagnetic  technology,  super¬ 
conductivity,  and  electronic  reliability/maintainability  and  testability. 


